dl 
| 


см, | 
ч 
“ 
"T - e 
Fatt М” \ 
| Те ИКА 
| | . ) 
А а> нч — НЬ 8 


у 
h 
Л АТЕЙ | | 


ІП 1 ! П] 
А | F \ 28 | 


| PLAYER 2 
іл э E C^ P 
" | j C) = 


PLAYER 5 


- ^ k J — -— еді E - и = : 
! | 4 


ID" F^. 


= 


..YOUR SCORE 


Tro cio 


| эө 


= COMPUTER GAMES 


А d — mr ion Y am "m IE L7 — н. ЧЕН 
IN 25 SECTOR DISK ==> 


A new small computer 
that won't limit you tomorrow 


New Cromemco System One vd with o 
high-capability terminal а nd print 


Р j j t 1 Là 3 а ! 
pee L| a E 
Г ! | ene a 3 i 
: M | да | * n» 1 
; 4 . = E. j ч x ЖТ : a | CA ШЕ HN x 
i { i 
‚ " | 
A 
] | а 
j i ` 
d i " 
| a 
; | ч Би | 


Expandability 


Here's a low-priced computer that won't run out 
of memory capacity or expandability halfway 
through your project. 

Typically, computer usage tends to grow, requir- 
ing more capability, more memory, more storage. 
Without a lot of capability and expandability, your 
computer can be obsolete from the start. 

The new System One is a real building-block 
machine. It has capability and expandability by the 
carload. 

Look at these features: 


m 780-А processor 
п 64K of RAM 
м 780K of disk storage 
m CRT and printer interfaces 
m Eight S-100 card slots, allowing expansion 
with 
— color graphics 
— additional memory 
— additional interfaces for telecommunica- 
tions, data acquisition, etc. 
m Small size 


GENEROUS DISK STORAGE 


The 780K of disk storage in the System One 
Model С5-1 is much greater than what is typically 
available in small computers. But here, too, you 
have a choice since a second version, Model 
CS-1H, has a 5" Winchester drive that gives you 
5 megabytes of disk storage. 


MULTI-USER, MULTI-TASKING 
CAPABILITY 


Believe it or not, this new computer even offers 
multi-user capability when used with our advanced 
CROMIX* operating system option. Not only does this 
outstanding O/S support multiple users on this com- 
puter but does so with powerful features like multi- 
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ple directories, file protection and record level lock. 
CROMIX lets you run multiple jobs as well. 

In addition to our highly-acclaimed CROMIX, there 
is our CDOS*. This is an enhanced СР/М! type system 
designed for single-user applications. CP/M and a 
wealth of CP/M-compatible software are also 
available for the new System One through third- 
party vendors. 


COLOR GRAPHICS/WORD PROCESSING 


This small computer even gives you the option of 
outstanding high-resolution color graphics with our 
Model 501 interface and two-port RAM cards. 

Then there's our tremendously wide range of 
Cromemco software including packages for word 
processing, business, and much more, all usable 
with the new System One. 


ANTI-OBSOLESCENCE/LOW-PRICED 


As you can see, the new One offers you a lot of 
performance. It's obviously designed with anti- 
obsolescence in mind. 

What's more, it's priced at only $3,995. That's 
considerably less than many machines with much 
less capability. And it's not that much more than 
many machines that have little or nothing in the 
way of expandability. 

Physically, the One is small — 7” high. And it's all- 
metal in construction. It's only 14/8” wide, ideal for 
desk top use. А rack mount option is also available. 


CONTACT YOUR REP NOW 


Get all the details on this important building-block 
computer. Get in touch with your Cromemco rep 
now. He'll show you how the new System One can 
grow with your task. 


*CROMIX and COOS are trademarks of Crememco Inc. 
TCP/M is a trademark of Digital Research 
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CROMIX*— Cromemco's outstanding 


UNIX — like operating system 


CROMIX is just the kind of major 
development you've come to expect 
from  Cromemco. After all, we're 
already well-known for the most 
respected software in the microcom- 
puter field. 

And now we've come up with the in- 
dustry's first UNIx-lookalike for 
microcomputers. It's a tried and proven 
operating system. It's available on both 
5" and 8” diskettes for Cromemco 
systems with 128K or more of memory. 

Here are just some of the features you 
get in this powerful Cromemco system: 


е Multi-user and multi-tasking 
capability 

е Hierarchical directories 

е Completely compatible file, 
device, and interprocess /О 

* Extensive subsystem support 


FILE SYSTEM 
One of the important features of our 
CROMIX is its file system comprised of 
hierarchical directories. It's a tree struc- 
ture of three types of files: data files, 


* CROMIX is a trademark of Cromemco, Inc. 
+ОМІХ k а trademark of Bell Telephone Laboratories 
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directories, and device files. File, 
device, and interprocess І/О are com- 
patible among these file types (input and 
output may be redirected inter- 
changeably from and to any source or 
destination). 

The tree structure allows different 
directories to be maintained for different 
users or functions with no chance of 
conflict. 


PROTECTED FILES 

Because of the hierarchical structure 
of the file system, CROMIX maintains 
separate ownership of every file and 
directory. All files can thus be protected 
from access by other users of the 
system. In fact, each file is protected by 
four separate access privileges in each 
of the three user categories. 


TREMENDOUS ADDRESS SPACE, 
FAST ACCESS 


The flexible file system and general- 
ized disk structure of CROMIX give a disk 
address space in excess of one gigabyte 
per volume — file size is limited only by 
available disk capacity. 


Cromemco ` 
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Speed of access to disk files has also 
been optimized. Average access speeds 
far surpass any yet implemented on 
microcomputers. 


‘C’ COMPILER AVAILABLE, TOO 

Cromemco offers a wide range of 
languages that operate under CROMIX. 
These include a high-level command 
process language and extensive sub- 
system support such as COBOL, FORTRAN 
IV, RATFOR, LISP, and 32K and 16K BASICS. 

There is even our highly-acclaimed 
'C' compiler which allows a program- 
н fingertip access to CROMIX system 
calls. 


THE STANDARD O-S 
FOR THE FUTURE 


The power and breadth of its features 
make cROMIX the standard for the next 
generation of microcomputer operating 
systems. 

And yet it is available for a surprisingly 
low $595. 

The thing to do is to get all this 
capability working for you now. Get in 
touch with your Cromemco rep today. 
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Features 


36 The Coinless Arcade by Gregg Williams / With 
microcomputer games. you can have your fun and your quarters 
too. 


4.2 Bulld a Touch Tone Decoder for Remote 
Control by Steve Ciarcia { Once you get your computer to 
answer the telephone and decode tone signals, you can use it for 
remote control, 


T 34 Color Computer from A to D, Make Your 
Color Computer “See” and “Feel” Better by William 
Barden Jr { Hardware and software projects to tie your Color 
Computer to the real world. 


1 66 The Атап Tutorlal, Part 4: Display-List 
Interrupts by Chris Crawford / How to get the most out of 
the Atari 400 and BOO's color-graphics features. 


1 90 How to Bulld a Maze by David 
Matuszek / Generate unique random mazes for puzzles and 
games. 


1 98 Toward a Structured 6809 — 
Language, Part 2: Implementing a Structu 
Assembler by Gregory Walker { implementing GOTO-less 
structure in an already existing language is easy with 
macroinstructions. 


2 29 MIKBUG and the TRS-BO, Part 1: A Cross- 
Assembler for the Motorola 6800 by Robert 

Labenski / A TRS-BO cross-assembler package for those who are 
tired of hand-assembling code and loading it two bytes ага time 
into MIKBUG. 


2 58 What Makes Computer Games Fun? by 
Thomas W Malone / Why the average outer-space game may 
be more educational than many classroom dril-and-practice 


programs. 


3 2 n Computer Scrabble by Joseph J Roehrig / Give 
your computer a vocabulary and challenge it to a fascinating 
game of micro-Scrabble. 


3 5 2 Generating Programs Automatically by 
Jacob R Jacobs / Three utility programs help write the Applesoft 
BASIC program for you. 


366 BYTE's Cumulative index prepared by 
Microcomputer Information Services / Our six-year 
cumulative index will put an end ro your random searches 
through past issues of BYTE for that specific article. 
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45 2 Online Information Retrieval: Promise and 
Problems by Steven K Roberts / The public must be 
convinced that online databases provide efficiency, economy, and 
convenience. 


474. Напан\УтКег, A Video Note Pad for the 
Physically Handicapped by Howard Batie / How to tum 
the TRS-BO into a communications device for severely 
handicapped persons. 


Reviews 


2 4 Robotwar by Curtis Feigel 
BYTE's Arcade: Olympic Decathlon by David A Kater. 
Missile Defense vs ABM by Robert Moskowitz; Gorgon by Peter 
V Callamaras; Commbat: A Tele-Game for Two by George 
Stewart 


108 alphaSyntauri Music Synthesizer by Steve Levine and Bill 
Mauchly 
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In This Issue 


Playing games may not be the most important task your computer does, but it sure 
makes for a lot of fun. As Robert Tinney's cover illustrates, computers play a central role 
In our recreational activites. BYTE's writers have been working hard at playing games, 
and thelr articles and reviews wiil help you pick and choose from among the many 
computer games available. Senior editor Gregg Willlams speculates on the shape of 
games to come in the editorial, "New Games, New Directions.” Thomas W Malone 
analyzes the attraction of computer games in What Makes Computer Games Fun?” To 
learn how you can turn your game ideas into cash, see the rules for the BYTE Game 
Contest, page 302. 

On a more serious note, the Atari Tutorial continues with Part 4, "Display-List Inter- 
rupts" and William Barden Jr presents the first installment of a new series on Radio 
Shack computers, “Color Computer from А to D, Make your Color Computer 'See' and 
‘Feel’ Better." BYTE's six-year cumulative index will eliminate those random searches for 
that specific article. See page 366. All this, pius our regular features. 
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SCION Corporation pioneered advanced іпіогтаіоп display systems with the 
elegantly simple MicroAngelo™ high resolution 5100 single board graphics 
computer. With MicroAngelo'V came a powerful, flexible CP/M* compatible, high 
level firmware called Screenware'™ For MicroAngelo'" Color System, Союграк 
software evolved. Easy to integrate, easy to convert and easy to use. This soltware 
gave MicroAngelo™ unparalleled capacity to manipulate color transparencies. 
Beyond MicroAngelo/M with the prototype Advanced Congressional Workstation 
developed for the U.S. Congress, SCION Corporation proved an interactive, very 
high resolution text/graphics display system can be built with existing technology. 
SCION Corporation grows al its unprecedented rale by evolving beyond today's 
triumphs, to develop graphics engines to solve tomorrow's problems. 
SCION Corporation. More than а graphics company. 

For information on the next generation ol advanced information display systems, 
сай today. И the image is important. it has to be SCION. 


If the image is important. 


12310 Pinecrest Road/Resion, Virginia 22091 
703/476-6100 TWX. 710-833-0684 
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ACCESS/80 
ACCESS/80 
ACCESS/80° 


The reason you bought 


your computer in the first 
place. 


Yoursystem is incomplete 
without the ability to ac- 
cess ASCII data files and 
generate reports that 
make sense. 


Now you can have main- 
frame report functionality, 
comparable to RAMIS", 
SPSS”, and NOMAD™ on 
your microcomputer. 
Virtually any report you 
can describe with a pencil 
and paper can be gener- 
ated with ACCESS/80. 
With user friendly AC- 
CESS/80 you can produce 
customized reports and 
statistical summary tables 
from standard application 
packages, or extract files 
down loaded from a re- 
mote computer, 


АССЕЅ5/80 is available in 

three levels: 

Level |: Report Generator 
and Cross-Tabu- 
lator - $295. Man- 
ual alone $45. 

Level li: Level | plus Out- 
putandLogic Pro- 
cessor - $495. Man- 
ual alone $55. 

Level Ш: Information man- 
agement System 
(Available 1st 
Qtr. 1982) - $795. 
Manual alone 
$65. 

ACCESS/80 requires CP/M" or 

MP/M" and 48K RAM. Formats 

supportad include B" IBM soft- 


sectored, NorthStar, Micropolis 
Mod. 11, Superbrain 3.0, Apple Il. 


Editorial 


New Games 
New Directions 


by Gregg Williams, Senior Editor 


An editor leads a hard life, believe it or not. For example, in preparing for 
this issue, more than $1000 worth of game software passed across my desk 
before being returned to the manufacturers. This may sound like software 
heaven to you—it did to me at first. But even with this intriguing software 
temporarily floating around the office and my own computer and games to 
tempt me at home, I can't manage to spare an hour (let alone ten) playing the 
newest adventure game. 

Sometimes [тп not even sure І like games. But I know I like the idea—board 
games, card games, computer games, even books on game design. 1 think 
about games а lot and subscribe to two games magazines. Occasionally, І fan- 
tasize about designing the ultimate game, one that would leave the whole 
world breathless (and, not coincidentally, make me very wealthy). Looking 
for some family resemblance to games I enjoy, I search the face of every new 
game as if it were a person. The following sections depict a few of my findings. 


New Machines, New Games 

Games will take new directions with new machines. For sound and video 
graphics, the Atari 400 and 800 computers are hard to beat. These two 
machines have special hardware that accomplishes what most game program- 
mers have to do in software. This not only makes the game faster but also 
makes programming faster, simpler, and much easier. 

Another exciting machine is the IBM Personal Computer. Although I'll be 
reviewing it in-depth next month, several features are of interest to game 
players and programmers. First, the advanced disk BASIC has a number of 
very powerful commands for generating graphic images and music. You can 
store drawing and music commands as standard Microsoft BASIC string 
variables (somewhat akin to the "shape tables" for specifying graphic images 
in the Apple II), Not only can the program manipulate these strings, but a 
command string can refer to another string within its definition. The advanced 
BASIC also offers built-in commands for drawing and filling in rectangles, 
ellipses, circles, and pie wedges. Rectangular areas of graphics can be saved in 
arrays, then later returned to the screen with a single command, Light pens 
and joysticks are possible input devices, and advanced BASIC commands 
allow a BASIC subroutine to be executed when certain real-time events occur 
(the computer then returns to the interrupted BASIC program). All this, 
coupled with the speed of an extended Microsoft BASIC running on a 16-bit 
machine, makes the IBM Personal Computer an excellent gaming device. Since 


SOFTWARE the BASIC is very fast Бу current standards, IBM Personal Computer owners 
SOFTWARE will be able to write rather interesting graphics games without leaving BASIC! 
DIGITAL MARKETING 


DIGITAL MARKETING 


2670 Cherry Lane е Walnut Croak • СА 94596 


Multiplayer Games 
I think there's a large market for multiplayer games. Two-player games are 


(415) 935-2880 Telex 17-1852 (DIGMKTG WNCK) 


fine, but it's really fun to get a group of people together for an exciting game. I 
ACTS SSI) trademark el Frargs Золықыз UM & ЫРДА memar y 
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S орки Resa кам agen ше realized this while playing some two- and four-player video games on the 
tim Atari Video Computer System (the game cartridge system, not the microcom- 
= puter). Even though the games were simple, it'was a lot of fun to be playing а 

гате with three other people. 
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New! Z Controller and Z Drives... 


Expect more from Percom. You won't be disappointed. 


Percom's double-density Z Controller for the H-89 is 
now available. Besides its many outstanding drive 
control features, the Z Controller includes a bonus 
parallel port that lets you directly connect your com- 
puter to a standard, off-the-shelf Epson MX-80, Oki- 
data Microline 80 or other low-cost printer. 


e Controls up to four single- or double-headed mini-disk drives. 
e Handles 35-, 40-, 77- and 80-track drives, and other standard 
track densities. e Formatted data storage capacity of 80-track dis- 
kettes is over 368 Kbytes. Forty-track diskettes store over 184 
Kbytes. Capacities for other track densities are proportional. А Z 
system with four double-headed, 80-track drives provides almost 
3 megabytes of on-line data. € The Z Controller co-resides with 
your 1-59 disk drive controller. Your software сап select either, 
and you don't have to move drives around when switching be- 
tween systems. e The Z Controller includes Percom's proven dig- 
ital data separator circuit and a dependable write-precompensation 
circuit. Expect reliable disk operation for a long, long time under 'Z' 
control. е The Percom Z Controller is priced at only $249.95, com- 
plete with HDOS-compatible disk drivers on diskette, internal inter- 
connecting cable and comprehensive users manual. 


System requirements — H-89 Computer with 24 Kbytes memo- 
ry (min), Replacement ROM Kit H-88-7 and HDOS 2.0. 


PERGUM 


PERCOM DATA COMPANY, INC. 


11220 PAGEMILL RD. DALLAS, TX 75243 
(214) 340-7081 


Toll-Free Order Number: 1-800-527-1222 


4 1951 PERCOM DATA COMPANY, Inc 
PERCOM. 2203.40 and ZFD-BO are trademarks of Pereom Data Company. 
СРМ is a trademark of Digital Research Corporation 


Add-On Z Drives for H-89, H-8 Computers 


ө Forty- and eighty-track densities in either 1- or 2-drive modules. 
e All drives are rated for single- and double-density operation. With 
а Z Controller, an 80-track drive can store over 364 Kbytes (for- 
matted, one-side), a 40-track drive can store over 184 Kbytes. 
e Some models permit "'flippy" storage, letting you flip a diskette 
and store files on the second side. ® Z drives are fully tested, includ- 
ing a 48-hour operating burn-in to prevent shipment of drives with 
latent defects. € Assembled and tested one-drive units from only 
$399, two-drive units Кот only $795. 

System requirements — H-89 or H-8 computer with 16-Kbyte 
RAM, Heath first-drive floppy disk system, HDOS and drives inter- 
connecting cable. (Two-drive interconnecting cable optionally 
available from Percom) 


PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 


Watch for announcement of 'Z' CP/M. 
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Yes... Га tike to know more about Percom Z drives and the 
2 Controller. Rush me free literature. 

Send to 

PERCOM DATA COMPANY, Inc., Dept. 26 -B02 
11220 Радет Rd. Dallas, TX 75243 
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SYMBOLIC DEBUGGER 

This fourth generation version of our reliable, Z-B0 
native code compiler adds the two features 
professionals ask for: 

Ф SWAT""—an interactive symbolic Pascal debugger 
that allows easy error detection. 

Ф Overlays—that allow larger programs to run in 
limited memory. 


А compiler for Professional programmers 
Pascal/Z is a true Pascal. It closely follows the Jensen 
and Wirth standard with a minimum of extensions 
designed to aid the serious program developer in 
producing extremely compact, bug-free code that 

runs FAST. 


Pascal/Z generates Z-80 native code that is ROMable 
and Re-entrant. Permits separate compilation, direct 
file access, external routines and includes a relocating 
macro assembler and Microsoft compatible linker. 
And code written for Pascal/Z is fully compatible 
with I«PAS 8000, our new native code Pascal compiler 
for Z-8000, to guarantee graceful migration to 

16 bit operation. 


Get "The FACTS about Pascal" 

Confused about which Pascal to buy? 
Pseudo-code... Native code... M, MT or 

Z? Compare the unbiased benchmarks 

in our new booklet. Don't buy a Pascal 
compiler until you've read it. 


Call us for a free copy: 
800-847-2088 

(outside NYS) 

or 607-257-0190 


And ask your local 
full-service 

| computer dealer 

ye ` about our 

Pascal /Z 


Жж demo package. 
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Imterşystems 
Micros for bigger ideas. 
Ithaca Intersystems Inc. 


1650 Hanshaw Rd * [thaca, NY 14850 * TWX 510 255-4346 


U.K. Distributor: 
Ithaca Intersystems (U.K.)Ltd. 


Coleridge Road London №8 BED Phone: 01-341 2447 Telex: 299568 


Editorial 


Certainly one of the most engaging and innovative 
games produced in the last year or so is Timothy Smith's 
Olympic Decathlon, distributed by Microsoft Consumer 
Products (see page 74 of this issue). Not only are the 
graphics overwhelming and the idea clever, but the in- 
volvement of up to eight people in Decathlon's ten 
athletic events makes it a great party game. Even though 
only one or two people are actively participating at once, 
the game is interesting to watch, and everyone wants to 
see how the new player affects the cumulative ratings. 
Olympic Decathlon is the first true party game for 
microcomputers, but I’m certain it won't be the last. 


Microcomputers and War Games 

"War gaming," which usually calls to mind historical 
simulations with maps laid out on a hexagonal grid and 
plenty of cardboard playing pieces, is an area that is beg- 
ging for the assistance of microcomputers. Many of us 


| have tried war games and have balked at the hundreds of 


cardboard counters, the long and often unclear rule 
books, and the tedious resolution of combat through dice 
rolls and large tables. With microcomputers we can 
eliminate (or at least lessen) these problems; they can also 
do things never before possible with conventional war 
games. 

Another advantage microcomputers can bring to war 
gaming is the ability to give each player only partial (or 
even misleading) information about troop positions and 
other aspects of the game. (This is in contrast with the 
complete information conveyed by having the game 
board and pieces in full view, as is done in most war 
games.) Microcomputer-based war games also provide а 
fairly intelligent enemy for solitary play. 

Microcomputers are beginning to be taken seriously by 
war game producers. Several programs help ease the 
more tedious and time-consuming portions of existing 
war games; these do not replace the map-and-cardboard- 
counters game but are used to make play easier and 
faster. Avalon Hill, the company that started war gaming 
as we know it in the late 1950s, now offers a line of 
microcomputer games, some of which have military 
themes. Although these can't be called war games as 
such, Avalon Hill's entry into the microcomputer game 
market is important, and I'm sure that the company will 
make additional, more successful entries into the market. 

Simulations Publications, Incorporated (SPD, which 
publishes the leading American war-gaming magazine, 
Strategy and Tactics, is also showing some interest in 
microcomputers. Аз this article is going to press, SPI is 
advertising for a microcomputer programmer/war- 
gamester for their staff, Their magazine on game design, 
Moves, occasionally contains microcomputer game 
reviews and speculations on the future of war gaming. 
(For people like me who can't get interested im historical 
war gaming, SPI also publishes Ares, a magazine that 
deals with science-fiction gaming. Like Strategy and Tac- 
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The ultimate single user machine 


The PDS-80™ with Cache BIOS" is a 
professional system designed for the 
most rigorous single user CP/M* 
environments ...in business, software 
development, scientific, educational 
and industria] research... where 
speed and program space are critical 
factors. 


SymBIOSis quadruples speed 


No matter what high-level language 
you use... Cobol, Basic, Fortran, 
PL/1, or Pascal... PDS-80 offers more 
speed, power and reliability than any 
other floppy based CP/M system 
currently on the market. The 
InterSystems Cache BIOS fully 
exploits the advanced DMA and 
interrupt features of our reliable 
Series II hardware to buffer whole 
tracks in extended memory so most 
operations run two to four times 
faster than on other floppy based 
systems...actually equals the speed 
of many small hard disk systems. 
And Cache BIOS also provides many 
sophisticated system test and 
protection features to assure reliable 
operation. 

Ап advanced CP/M 

application system 


PDS-80 has all you need for 
commercial systems integration and 
applications software development... 
including a choice of the industry's 
only integral 8 bit front panel. Best of 
all, PDS-80 allows the systems 
integrator or applications developer 
addressing a vertical market to 
develop on the same components he 
configures for resale. The highly 
expandable modular design with 
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2 to 4 TIMES FASTER! 


20slot S-100 mainframe allows almost 

unlimited options to suit any end use 

environment...including a choice of 

tabletop or rackmount design. 
InterSystems will work with you at 

whatever level is appropriate to 

configure the target system you need 

... Tight up to fully assembled and 

tested systems with floppy and 

Winchester disk drives, 

Full software support 

[n addition to InterSystems’ Cache 
BIOS and the CP/M operating 

system, models of PDS-80 
А - - can include 


a „ш. |  Pascal/ Z, 
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our highly acclaimed Z-80* native 
code Pascal compiler, and InterPak 
80™, a special set of utilities 
including a powerful screen editor 
and versatile spelling editor to assist 
in the rapid editing, proofing and 
documentation of your code. These 
powerful programming aids are also 
available as standalone products. 


It's upgradeable! 


Both hardware and software arg 
designed to provide for upgrade to 16 
bit operation. Programs written for 
Pascal/Z are fully compatible with 
I-Pas 8000™, our Z-8000* native code 
compiler, and al) PDS-80 systems are 
upgradeable to our 16 bit multi-user 
DPS-8000. 


We build micros for bigger ideas. 


Your big ideas. We're dedicated to 
providing the computer professional 
...9ystems Integrators, commercial 
program developers, scientific and 
industrial programmers... with 
professional hardware and software 
tools. And we support our customers 
to the fullest, with complete, 
professional documentation, 
application engineering consultation, 
and prompt, responsive service both 
from the factory and through factory- 
authorized service centers. 


Call us toll free: 800-847-2088 


for complete 
information on any 
of our 8 or 16 bit 
systems and 
software 
products. g 
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InterSystems" 


ithaco Intersystems Inc. 


Micros for bigger ideas. 
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Editorial 


tics, each bimonthly issue contains a complete game. 
SPI's address is 257 Park Ave S, New York NY 10010; 
Avalon Hill's address is 4517 Hartford Rd, Baltimore MD 
21214.) 

A very interesting computer war game is Chris 
Crawford's Eastern Front (1941), mentioned in this issue's 
“Тһе Coinless Arcade," page 36. Apart from its excellent 
graphics, the computer automatically takes care of all 
movement and combat calculations—you just make your 
moves and await the consequences. Not only is this a lot 
more fun (for me, at least), but it also brings war gaming 
closer to the experiences of the generals who fought the 
original battles. 


Mixed-Media Games 

Using microcomputers to assist in playing a conven- 
tional war game reminds me of a new kind of game that is 
beginning to appear. The mixed-media game uses a 
microcomputer (or a hand-held unit with a microproces- 
sor in it) to control or influence a board game of some 
sort. 

Two new arrivals to the mixed-media format are 
Milton Bradley's Dark Tower and Mattel's Dungeons and 
Dragons. In Dark Tower, the microcomputer is housed in 
a black plastic tower that dominates the center of the 
board. It can be turned toward one player at a time to 
give exclusive information regarding the player's quest to 
retrieve a magic scepter. In Dungeons and Dragons, a 
microprocessor housed beneath a chess-like game board 
randomly generates a maze and gives players audible 
clues in their search for a dragon's treasure. 

А third mixed-media game is of interest here because 
its microprocessor is in a unit that is closer to a full micro- 
computer. The Quest for the Rings is a board-and-car- 
tridge game used with Magnavox's Odyssey? video game 
system, The Odyssey? system relies on interchangeable 
cartridges for video games but includes a touch-sensitive 
keyboard in standard typewriter layout. Although I've 
only seen the packaged unit in a store, I get the impres- 
sion that most of the action takes place on the video 
display, while the board, a map of an imaginary world, is 
used to chart the game's progress. This is an exciting 
development because it combines a conventional board 
setting with the real-time action of a video game, com- 
plete with sound, color graphics, and the manual dexteri- 
ty such a garne requires. 

In al] these cases, the computer is more than simply a 
game aid—it is a unique part of the game that incor- 
porates otherwise-impossible elements. The computer 
can supply an unknown intelligence that guides the game 
and can often adapt to players of varying skill, but it can 
also provide color, sound, graphics, and interaction 
through novel forms of input and output (eg: light pen, 
jaystick, music synthesizer, etc). 

Theres no doubt that mixed-media games possess 
tremendous potential. As microcomputer game manufac- 
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turers keep striving for something new to offer the mar- 
ket, I'm sure we'll have computer-based board games in 
the next year or so. (Another reason these games will be 
attractive to manufacturers is that the necessary physical 
components of the game—board, playing pieces, rule 
book—make software piracy less attractive to the poten- 
tial pirate). 

What of the future? It's limited only by the imagination 
of inventors. Гт sure you've thought of an augmented 
video game that puts the player inside a "space capsule" 
and heightens the sensation of space flight by tilting or 
vibrating the capsule. An ambitious microcomputer hob- 
byist or club could build something like that. Laser video- 
discs or videotape recorders could add even more 
realism. In games yet to come, you might be participating 
in scenes like those of Star Wars or Dragonslayer—who 
knows? 

Such games are not far off. Rod Daynes of the Univer- 
sity of Nebraska's Videodisk Design/Production Group 
is working on an adventure game that helps deaf children 
learn basic coping skills. In one such game, a child is 
asked to solve a mystery. Through the use of multiple- 
choice questions superimposed on the video display, the 
child is led through a decision tree of over 160 nodes. 
Each node is not merely a static picture—it's a moving 
image with soundi 


А Call for Imagination 

As I look at the stunning video games and new micro- 
computers that have even more capabilities than previous 
machines, 1 dream of the games we'll be playing two or 
three years from now. But is bigger and more sophisti- 
cated the only new direction we have? A good graphics 
game takes several months to write, and the complexity 
of the required effort discourages many of us from trying 
to write one. I've been working on an arcade-like game 
for several months now, and [ feel that the satisfaction I'll 
get from seeing the game work is smal! compared to all 
the months of drudgery I've put myself through. In fact, I 
feel more like a project manager than a hobbyist, 

Because of this, I think it should be said that games do 
not have to be complicated to be fun. Many people enjoy 
adventure programs, and the best ones are still text-only. 
But the problem is this: it's always easier to implement an 
existing idea than to create a new one. 

This brings me to the BYTE Game Contest (see page 
302). Here is a chance for you to share your creative 
efforts with the rest of our readers. Even if you have only 
a little time to spend on programming, you may come up 
with that simple but fun game that proves irresistible. 
Simple or sophisticated, the most important thing is "Be 
original!" We can't wait to see what you're going to come 
up with. № 
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S-100 Fast- 


Including 3 new boards for system design relief. 


The MB64. 


Ап economical, high- 
performance 64K static 

RAM memory. 

Just what the doctor ordered. 

A new 64K static RAM con- 
figured as two 32K blocks that's 
fast (in excess of 6MHz), reliable 
and economical. The MB64 sup- 
ports IEEE 696/5-100 24-bit ex- 
tended addressing for up to 
16МВ of RAM. Bank switching 
permits compatibility with popu- 
lar multi-user computer systems 
(such as CROMIX*). Up to 8K 
can be replaced with 2716 
EPROMs. The MB64 offers low 
power consumption (typically less 
than 600 milliamps). And a pro- 
vision for optional battery 
backup. 

(The MB64 is priced at less than 
$850.) 


"САОМІХ is a trademark of Cromemco, Inc. 


The 108. 


Ап ГО board featuring eight 
serial interfaces, individually 
programmable baud rates, and 
an interrupt clock. 

Give your system fast-aid—in- 
cluding easier testing and 
speedier diagnosis— with SSM's 
new Ю8. This board features 
eight asynchronous serial RS-232 
1/О ports with LED data trans- 
fer indicators. Individually pro- 
grammable I/O port baud rates 
(110-19,200) meet all your 
specific configuration require- 
ments. А timer (50/60 Hz) sup- 
ports real-time or multi-user 
applications. 


And all our Fast-Aid boards 

offer: 

* Card ejectors for painless card 
removal. 

* LEDs for easy troubleshooting 
and monitoring. 


е [EEE 696/S-100 compatibility. 


The 105. 


A two-serial/three-parallel 1/О 
board with programmable 
timer. 


The perfect remedy for fast sys- 
tem integration, more precise 
diagnosis, and far healthier sys- 
tem operation. The 105 features 
two RS-232 asynchronous serial 
interfaces for maximum peri- 
pheral compatibility. The board 
supports a variety of devices with 
high-speed serial data transmis- 
sion (110-19,200 baud). Three 
parallel ports, providing a total 
of 32 bits, support various МО 
configurations: a 16-bit software 
programmable bi-directional in- 
terface, and two 8-bit interfaces. 
One 8-bit interface supports 
direct connection to Centronics- 
compatible printers. The other 
provides 8 bits of parallel input 
for such devices as keyboards. 
The IOS also offers a software- 
programmable timer for real-time 
or multi-user applications. 


For more details about these new 
boards, or any of SSM's S-100 
compatible boards (including var- 
ious CPU, EPROM, video and 
development boards), just call 
your local dealer or SSM today. 


E, 


SSM Microcomputer Products, Inc. 
2190 Paragon Drive 

San Jose, CA 95131 

(408) 946-7400 Telex: 171171 
TWX: 910-338-2077 


Baked Apple. 
Last Thanksgiving, a designer from 
Lynn/Ohio Corporation took one of 


the companys Apple Personal Computers 
home for the holidays. 

While he was out eating turkey, it 
got baked. 

His cat, perhaps miffed at being left 
alone, knocked over a lamp which started 
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a fire which, among other 
unpleasantries, melted g 


his ГУ set all over his А. РЧР "El D 


computer. He thought 24 TR 
his goose Was cooked. SERVICE 
But when he took the 


Apple to Cincinnati Computer Store, 
mirabile dictu, it still worked. 

А new case and keyboard made it 
as good as new. 

Nearly 1,000 Apple dealers have 
complete service centers that can quickly 
fix just about anything that might go 
wrong, no matter how bizarre. 

So if youre looking for a personal. 
computer that solves problems instead of 
creating them, look to your authorized 
Apple dealer. 

Youll find everything well-done. 


The personal computer. apple 


For the authorized dealer nearest you, сай (800) 538-9695. In California, call (800) 662-9238. Or write: Apple Computer Inc., 10260 Bandley Dr., Cupertino, CA 95014. 
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Benchmark Flawed 


Ithaca Intersystems Inc is the vendor of 
the Pascal/Z compiler. We have just re- 
ceived a copy of the September 1981 
BYTE and are quite concerned with Mr 
Jim Gilbreath's article "A High-Level Lan- 
guage Benchmark" (see page 180). Since 
we have no basis for comparison of other 
high-level languages, we do not dispute 
Mr Gilbreath's results in benchmarking 
these, but we do wish to criticize his 
testing of Pascal implementations. 

First, Mr Gilbreath could not have run 
the Pascal program given in his article 
under Pascal/Z because it uses the non- 
standard FILLCHAR construct, which we 
did not implement in Pascal/Z as it is not 
part of either the Jensen and Wirth defini- 
tion of the language or of the proposed In- 
ternational Standards Organization stan- 
dard. We have seen this program before in 
a benchmark performed and publicized by 
MT Microsystems. We feel that the use of 
this program, when taken with the 
“special thanks" to Mike Lehman, the 
author of Pascal/MT+, cannot by any 
stretch of the imagination be viewed as 
objective. If you are testing a high-level 
language compiler against other imple- 
mentations of the same language, it seems 
only fair that the program tested under 
each implementation is identical to that 
tested under the others. 

Second, no information is given regard- 
ing testing conditions. Most compilers of- 
fer a number of checking features that 
have varying defaults. Mr Gilbreath gives 
extremely little specific information re- 
garding the status of these options. 

Third, no version numbers are given for 
any of the software except BD Systems' C. 

Fourth, Mr Gilbreath fails to mention 
that not all of the implementations he 
tested were true compilers. Several were 
p-code versions that require an inter- 
preter. Additionally, the Pascal Micro- 
engine and Pascal 100 are machines that 
accept p-code as their native "assembly 
language." 

Fifth, our company was not included in 
the vendor address list on page 198, 
although most other software vendors 
(and all other microcomputer software 
vendors) mentioned in the article were. 

We feel that one test does not constitute 
a benchmark. We have spent a great deal 
of time conducting our own benchmarks 
on our compiler and on MT Microsys- 
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tems’ Pascal/MT+. The results prove 
that our product is far superior to MT+, 
which we consider to be our closest com- 
petition. Copies of these reports are 
available to the public. 

In conclusion, we would like to quote 
from a letter we received recently from Mr 
Peter Grogono, author of Programming 
in Pascal (Reading MA: Addison-Wesley, 
1978). He is a Pascal/Z user: 


‚ Гат very pleased with Pascal/Z 
and have used it extensively in my re- 
cent work. To the best of my knowl- 
edge, it is the highest quality Pascal 
compiler available to users of micro- 
processors. ... 


We welcome questions from BYTE and 
its readers because we are very anxious to 
dispel the negative effects of Mr 
Gilbreath's article. 


Laurie Hanselman, Software Products 


Manager 
Ithaca Intersystems Inc 
1650 Hanshaw Rd, POB 91 
Ithaca NY 14850 


Jim Gilbreath Replies: 

There has been a surprising amount of 
interest shown in the benchmark article. I 
have received at least 30 telephone calls 
and so many letters that it is beyond my 
ability to respond to each individually. So 
far, all the letters but Ithaca Intersystems’ 
have been complimentary and many have 
supplied additional timing data on other 
languages and computers, such as the 
CRAY-1 supercomputer, that 1 did not 
test. 

In the article, | was careful to point out 
(on page 198): ". . . to the software sup- 
pliers who are upset because | didn't use 
the latest and greatest version, 
apologize: I had to use what was avail- 
abie." My article was not a commissioned 
assignment for BYTE. It was simply a 
computer experimenter' s report of his ex- 
periences collecting data in a "fun" project 
for presentation at the local computer 
club. The data were collected over a nine- 
month period whenever an opportunity 
presented itself. It was another seven 
months before the article appeared in 
BYTE. 

Much of the data was obtained in com- 
puter stores and in conference exhibition 
environments before 1 ever thought of 
writing a magazine article. Pascal/Z was 
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PERCOM 


Quality Percom products are available 
from the following authorized Percom 
retailers. lf a retailer is not listed for your 
area, call Percom toll free at 1-800-527- 
1222 lor the address of a nearby retailer, 
or to order directly from Percom 


ARKANSAS 
MICROCOMPUTER SYSTEMS, INC Ноя Gennip 


£411 623 5209 
ARIZONA 
ЧІМЛЕК Tucson (4002) КАБ 5580) 
CALIFORNIA 
ALPHA BYTE STORES Calsbesm 1213) B&1 8594 
BERKELFY MICRO COMPUTERS  Berkeiey (415) МАК 7122 
COMPUTER INFORMATION EXCHANGE 
Зап Lus Rey 1714) 757 4849 
COMPUTER SERVICE CENTER Holkwood 1213) 51 3434 
DESMAR ELECTRONICS Santa Clara 1908) зая 2208 
HOBBYWORLD Northndge (213) BRe 4200 
COLORADO 
MICROCOMPUTER APPLICATIONS. 
(CA) 922 410 
DISTRICT OF COLUMBIA 
THE PROGRAM STORE {202} 33? 4691 
FLORIDA 
EN TRON. INC 1813) 586 5012 
MICROCOMPUTER CONSULTANTS 


Onnond Beach (9041 671 5787 
MICROSYSTEMS SOFTWARE INC 


(3051 WRT 1390 
GEORGIA 
DAVIS SYSTEMS. INC (404) 634 2300 
HAWAI 
COMPUTER CENTER (308) 485 2171 
IDAHO 
OFFICE MAGIC COMPUTERS Bone (208) 376 4613 
ILLINOIS 
GARCIA & ASSOCIATES (3121 782 9750 
KANSAS 
BESCO ELECTRONICS < (913) 268 7633 
CARDENS. INC t (315) 669 5261 
KENTUCKY 
COMPUTER MAGK' Lousie (502) 893 9234 
MASSACHUSETTS 
ОММІТЕК (5173 851 4580 
MARYLAND 
DAMASCUS RADIO SHACK (301) 253 2101 
MICHIGAN 
ALTERNATE SOURCE (517) 487 TISA 
MINNESOTA 
THE CODE ROOM Eden Prane 46121 92134 182b 
MISSOURI 
LEMBERGER CO Vienna (3141422 1353 
ARE Flonssant (314) 838 7755 
NEBRASKA 
COLUMBUS TV Columbus 1402} 564 5531 
CURTRONICS Lincoln 1400) 423 7771 
NEW HAMPSHIRE 
HARDSIDE Мики 1600) 258 1790 
NEW JERSEY 
CHANNEL 1 RADIO SHACK Мес} i50) 6d 7454 
NEW MEXICO 
AUTEL В ECTRONICS (505) 255 5451 
NEVADA 
PCS COMPUTER (702) 820 433K 
NEW YORK 
H & ECOMPUTRONICS ipee (918) 425 1535 
80 MICRO COMPUTFR SERVICES Cohoes 1518) 235 9007 
MICRO AN SYSTEMS (212) 748 3236 
STONY CLOVE New York Сыу — (212) 393 337 
10 
FELDMAN ENTERPRISES Ако (21) 724 5583 
JERRY 5 COMPUTER (216) 641 8719 
PENNSYLVANIA 
ADVANCED MECHANIZATION = bvtand (2151672 9000 
COMPUTER АМА! YSTS New ғамол — 14121946 9323 
SUNRISE ELECTRONICS Chambesburg (717) 264-8214 
TENNESSEE 
COMPUTER WORLD INC Nastisiic (615) 255 8330 
TEXAS 
ACCESS UNLIMITED Richardson ROO 527 3475 
i214) 690) 0206 
COMPUTEX Wetrster 17133 48H A022 
QUALITY SOFTWARE Па 1214) 484 2976 
TEXAS COMPUTER SYSTEMS a 150577 2931 
UTA 
MICRO MNEMONICS Sunset (5411298 енін 
WASHINGTON 
COMPUTER SERVICES (509) 582 (75 
WISCONSIN 
BYTE SHOP МИ WAUKEE Степь 1414) 241 7004 
FINAMORES Marshieid (7151 344 9610 
FOREIGN DEALERS 
AUSTRALIA 
DICK SMITH ELECTRONICS РО Bea 421 North Tude NSW 2613 
CANADA 
VALERIOTE AND ASSOC Guviph Ontann (5191824 7041 
DVR ELECTRONICS sune В C (604) 576. 1045 
MEXICO 
CIBERMATIC. 5 А Мелко 19051 ГАР ААЗЗ 


COMPUTADORAS Y ASESORAMIENTO 
Hue Ратко 14 Maxico ПЕ 
DOMINICAN REPUBLIC 


RADIO SHACK Santo Domingo (849) 565 9121 
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Disk Storage 


А dependable disk system 
means everything to the high- 
performance operation of your 
computer. At Percom, we know 
this. And we do something 
about it. 

For example, the connectors 
on our TFD drive systems are 
gold plated. 

Why? Because solder-plated 
contacts oxidize, forming an in- 
sidious insulation that can 
cause erratic operation. And 
then total failure. 

Gold-plated connectors are 
just one way we make better 
drive systems than the competi- 
tion. 


Now #1 for the Model IIl 


Quality Percom TFD drives provide more 
features, cost less. Add-on drives start at 
only $439.00. Complete First-Drive Sys- 
iems start at only $749.95. Features: 
"Flippy" Capability — Record your 


To order products, or for the name of your 
authorized Percom retailer, call toll free: 


1-800-527-1222 


PERCOM 


PERCOM DATA COMPANY, INC. 
11220 PAGEMILL AD DALLAS TX 75243 
(214) 340-7081 
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trademark of Tardy Radio Shack Corporabon which has ло fclanonship $e Petron Data L дутуу 
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Its No Place to Compromise. 


programs and data on eilher side of a dis- 
kette. Greater Storage Capacity — 
Store 150 Kbytes — formatted — on one 
side of a 40-track TFD drive. Store over 
twice as much on a TFD 80-track drive. 
Think Megabytes — Your TFD drive 
controller will handle up to four drives. 
You can access almost 1.5 million bytes 
of on-line program and data files. Either 
Add-in or Add-On — Your TFD First 
Drive System can be either internal 
(add-in) or external (add-on). In either 
case, you gel a complete system in- 
cluding the disk controller, drive, power 
supplies and disk-operating software. 
BASIC-Lanquage DOS — Included on 
diskette with each First Drive System is 
Percom's OS-80/lll", This easy-to-use 
disk-operating system loads into 7 Kbytes 
of RAM and then frees the drive for other 
use. With О5-80% programs, you can 
have full, read-write interchangeability 
between Model | and Model Ш diskettes. 
Or Model Ш TRSDOS* — ТЕР 40- 
track drives work with Tandy's Model Ill 
TRSDOS, without modification. For 80- 
track operation, TRSDOS can be easily 
modified with diskette patches supplied. 


Still #1 for the Model I 


Besides greater storage capacities, more 
quality control measures and lower pri- 
ces, all Percom Model І drives are rated 
for double-density operation. 

Plug a DOUBLER " in your Expansion 
Interíace and enjoy the same double- 
density disk storge capacity as Model ШІ 
owners, Included with each DOUBLER is 
a TRSDOS compatible double-density 
disk-operating tem. DOUBLEZAP 
programs are available for upgrading oth- 
er popular DOSs for DOUBLER орега- 


tion. And our double-density version of 
05-80 costs just $49.95. 

Of course ye don't have to upgrade 
your Model | for double-density орега- 
tion to use Percom disk drives. But it's 
nice to know you can. 

Percom TFD drives for the TRS-80* 
Model 1 are available in 40-, 77- and 80- 
track versions, in 1-, 2- and 3-drive con- 
figurations. Prices start at $399.00. 
System requirements: Model Ш ТЕР dnves work 
with a 16-Кыде system (min) and Model Ш BASIC 
The initial drive must be a first-drive system An op 
tional interconnecting cable is available for expand 
ing with extemal dnves #3 and #4. Model | ТЕП 
drives work with a 16-Kbyte system (min) equipped 
wih an Expansion Interface. Level | BASIC and 
DOS software, and an interconnecting cable. Two 
and four-drive interconnecting cables are available 
from Percom 
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Yes. _ Га like to know more about 
the best for ту TRS.80 computer, 
Send me free literature about quality 
Perso products, 
Li Моде F- Èl Мода 
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PÉRCOM DATA COMPANY, Inc., В 
11220: Радетий Rd. Dallas. TX 75243 
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tested using an early version in a com- 
puter store, and I am certain Ithaca Inter- 
systems now has a greatly superior model. 
As I recall, it was necessary to assemble 
the entire library along with the compiled 
code on that version. 1 was unable to run 
the benchmark on a later version of 
Pascal/Z at Ithaca Intersystems' booth at 
the Anaheim National Computer Confer- 
ence exhibit. 

There were several slightly different 
versions of the benchmark program in all 
of the languages, but only one was printed 
for each case to save space. FILLCHAR 
was used in Pascal/MT + because it was 
there and it corresponded to the ARYSET 
function in the ZSPL language that was 
used as the teaching tool. Other Pascal 
versions used a FOR statement. The dif- 
ference was not major (e.g., about 3 sec- 
onds for MT +}. 

This program has been used in bench- 
marks publicized by MT Microsystems 
and also Digital Research, as Miss 
Hanselman indicated. But they copied it 
(with permission) from me, not the re- 
verse. The "special thanks" given to Frank 
MacLachlan, Mike Lehman, and Pete 
Ridley referred to their encouragement to 
submit the data for publication following 
the computer society meeting and to their 
help in obtaining some of the assembly- 
language timing data on processors such 
as the 68000. Г must respectfully disagree 
with the contention regarding loss of ob- 
jectivity. 

I regret that J cannot say what specific 
version of Pascal/Z was used. It was 
tested well over a year ago, and I am 
guilty of forgetting to write down the ver- 
sion number. There are several other т- 
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stances where data are missing that could 
have been collected with more time avail- 
able on the system. It is indeed unfor- 
tunate that Pascal/ Z's options default to 
ON, because I used the products pretty 
much as they "came out of the box." 

] agree with Miss Hanselman's point 
that the Microengine and the Pascal 100 
are hardware interpreters. т response to 
Ithaca Intersystems not being mentioned 
in the list of vendors, the list was added 
by the BYTE editors, and I only supplied 
the addresses I was asked for. Regular 
BYTE advertisers, such as Ithaca Intersys- 
tems, were supplied by the editors. 

Гат sorry if my article has damaged 
Ithaca Intersystems' market. That was not 
my intent, but I did point out at the begin- 
ning and the end of the article that one 
benchmark does not tell the whole story. 


ОП Oriliing: Nyet 


Readers of the September 1981 BYTE 
may be interested in the following secret 
communication regarding artificial in- 
telligence. 


General Petr Ivanovich Ivashutin 
Glavnoe Razvedyvatelnoe Upravlenie 
Dzerzinsky Square 

Moskva 


Comrade, 

Important info about British North 
Sea oil-drilling platforms. September 
1981 BYTE, page 262, reports that one 
Donald Michie is working on artificial 
intelligence program "to diagnose 
operating problems on North Sea oil 
platforms" (see "Knowledge-Based Ex- 
pert Systems Come of Age," pages 238- 


281). Same BYTE issue reports on page 
200 (see "Science Fiction's Intelligent 
Computers," pages 200-214) about "an 
article in Scientific American that 
describes ‘how to teach a matchbox to 
play tic-tac-toe," Diligent search 
reveals that mentioned article is Mar- 
tian Guarder's column "Mentalmagical 
Games" in the March 1962 Scientific 
American, page 138. Note good that 
creator of matchbox tic-tac-toe is same 
British genius Donald Michie ("Trial 
and Error," Penguin Science Survey 
1961, vol. 2) as is hopping around 
North Sea oil platforms. Donald 
Michie easy to spot, is always carrying 
300 coded matchboxes filled with rat- 
ting colored beads. 

Conclusions: British is not drilling 
for oil in North Sea, but rather is play- 
ing huge tic-tac-toe game with oil- 
drilling platforms. 


Yours, 
Boris Goofitup 


PS: Above correlation discovered by 
using Knowledge-Based Expert System 
on Moskva Center supplied 1-bit par- 
allel processor. Please requisition 
"carry bit" circuit as I getting aching 
eyes watching for overflow bit. 


This message was intercepted in early 
September on a Drake short-wave re- 
ceiver using a tracking variable-frequency 
detector and a Fast Fourier Transform 
speech desynthesizer. 

Dr John E Shively 
404 Plymouth Court 
Benicia CA 94510 
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‘A. clear guide to orte of the most popular 
word processing systeme lor micro- 
compulers, Explains essential 


[features ef the sysiom, 
from simple cursor 
‘movements, boldfaciny, 


editing, and right-juslilying, 


to sophislicated commands 


like global ediling and electronic 


"cut and pasié.” 


Includes special 


section on using this CP/M-based 
system with the Apple and the 
ТК5-80. Importanl reading lor 
, anyone who has WordStar Jor is 


"TM 


kinking о[у? it 


For engineers, scientists, students 
and any computer enthusiast with 
a technical bent... 


PASCAL PROGRAMS 
for Scientists and Engineers 


by Alan R. Miller 

Here is a comprehensive collection of 
frequently used algorithms for scientific 
and technical applications programmed in 
Pascal. This time-saving book includes 
programs for curve fitting, approximations, 
random number generation, integrals, 
statistical techniques and more. 
250 pp., 80 lilustr., Ref. P340 $16.95 paper $29.00 cloth 


BASIC PROGRAMS 
for Scientists and Engineers 


by Alan R. Miller 

This is the second book In the SYBEX 
Programs for Scientists and Engineers 
series. It presents a comprehensive set of 
important scientific algorithms, and their 
BASIC implementations. The programs 
can be run on most BASICs; any imple- 
mentation differences are described and 
clearly analyzed. 
275 pp., 120 illustr., Ref. B240 7* х 9°, $14.95 paper 
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SOFTWARE 
FREE OFFER 


С Adventures i1, 2, 3... $39.95 NOW 332.50 
Adventures 84,5,6............ 5995 NOW $32.50 
О Adventures #7 8,9............. 13995 NOW $32.50 
С] Adventures 810, 11, 12... $39.55 мм $22.20 
С Project Omega 00. $24. wow $19.50 
О Pro Ріка... $24 мм $19.50 
O 16K Expansion Card .......... $195 МОМ $145.50 
С Hodge Podge lage 2/5) ....... $2395 МОМ $21.50 
О Teacher's Ре!1...................... $1595 МОШ 814,50 
О Temple of Apshai................. 52955 MOW $32.50 
D бете Ware .................... $3995 WOW 332.50 
C Crush, Crumble and 520.5 МОМ $24.50 
С Book of Apple Software.....$19.95 МОМ $16.50 
(1 Apple Panic... $2095 WOW $24.90 
О Raster Baster ...................... $29.95 ЖОМ $26.50 
О АмабҒып(биійлімт)............ $24955 МОМ 622.50 
O Ааа Typhoon.................... 2495 NOW $22.50 
О Snoggle (Puckman).............. $24.05 WOW $22.50 
О Space Магтіюг............ $24.95 МОМ $20.50 
| О MERO OM aee $24.95 NOW $22.90 
П Fantasyland 2041 ................ 55995 NOW 352. 
О Bridge 2.0... 52195 WOW $19.50 
Г) Nr sms Gams: 53995 MOW $34.50 
О Home Money Minder... $34.95 WOW 
О Compu-Math Arithmeiic......$4995 WOW 8530.50 
O Compu-Math Fractions.........$39.95 МОМ 
[1 Compu-Math Decimala....$39.96 МОМ $533.80 
О Algebra 1........... ..$19.95 МОМ $33.90 
О Spelling Вге......................... $2995 HOW 
| О The Pront sees $2995 но $25.50 
О Sargon Я (chess) .............--- 134.95 NOW $26.50 
О Pool 1.5.1... an: 4.95 NOW 528.50 
[1 Spatiguard for Appie .......... жо NOW $245.30 
D Sup Terminal B0 Col.....$375.00 NOW. $309. 
L| Memorex 3401 Box of 10.....$4500 NOW 424.50 
O Word 5ш......................... $375.00 WOW 3275.50 
О 2-80 Soticard With CP/M ..$399.00 NOW $209.50 
О Robot Жїзгъ.......................... $39.95 MOW 534.50 
D 12" HiRes Green Mon $28500 WOW 6236.00 
О АВИ. REN $24.95 BOW 522.50 
Г) Сайы Wolensimn.........$29 95. NOW $26.50 
О Mission Asteroids.........$1995 NOW — 817.50 
O Mystery Нойзё..................... $2449 Ю $21.50 
О Wizard and the Princesa ....$3295 NOW — $29.50 
[1 Cranston Маг .................$%495 NOW $29.50 
(1 | — л 12995 МОМ 523.50 
О Football... sss $33.95 NOW $34.50 
A Hi-Res боса ...................... $2995 WOW $25.50 
Sot! Pom Адуөлішге............. 529.95 NOW $25. 
O бобрега .................... ФО 05. NOW — $19.50 
О Дог... 939.95 WOW $23.30 
О масак 3.3 .. —2199.95 NOW $169.50 
D Magic Wand 80 Column ..... 5395.00 NOW $289. 
By oo ELEME C ld $29.95 NOW $25.50 
OR nasarian $24.95 NOW $20. 
O international Grand Рих.......$29.95 NOW — $25.50 
Г} Space Egga................ 12095 WOW $24.80 
ВИ: |... iE $2995 МОМ $24.50 
O Gamma Gobéns ................... $29.55 WOW $24.50 
BATA сласы WOW $28.50 
D РивиЙ................................ NOW 524.50 
О Autobshn ess Жа 3 NOW 524.50 
П Sneakers... 529,95 NOW $24. 
O Galactic Attack .................... NOW — 325.10 
O Мерс Window Word Ргос. ...$99.95 NOW ны 
| O FO Da Mansger....$12000 NOW — $99.50 
П D-B Мюше......................... 522900 NOW $189.80 
| D The Warp Factor ................. $39.05 MOW $33.80 
П Flight битими .. 853350 NOW 829,50 
Ù Pro Football Pt. Pred. ........... $2695 МОМ £22.50 
С Win AT The Races............-.-: 42995 NOW $34. 
C] Videoterm BO Cal Card... 515.00 NOW $279.80 
C] мира —— ЕНІ wow $25.50 
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RECEIVE FREE 
.— APPLE. NOTHING LEFT OUT. AMAZING! 
" SOFTWARE] 


Knowledge, Ethics, and Piracy 


1 was not moved to respond to Chris 
Morgan's editorial on software piracy (see 
"How Can We Stop Software Piracy?” 
May 1981 BYTE, page 6), but having read 
the wave of letters in the September 1981 
BYTE, 1 feel one point of view has been 
missed. 

А few hundred years ago, before print- 
ing was invented, bands of monks pains- 
takingly copied manuscripts by hand to 
pass knowledge and learning to others. 
These documents were closely guarded 
and available only to the rich. 
"Education" existed only іп these 
monasteries and for the elite, 

After the invention of the printing press 
with movable type, books became less ex- 
pensive and easier to duplicate. Learning 
filtered down to the "middle classes." 

Somewhere in our social development 
we realized that the impoverished masses 
had not received the benefits of learning, 
and the free lending library evolved. 

The author of a novel gets paid by the 
publisher, who happily sells to both the 
bookstore and the library. If I own a book 
and a friend wants to borrow it, I lend it 
and, in so doing, deny the publisher a 
sale. Society does not condemn either of 
these actions. But the authors of software 
would have us believe these acts are 
felonies when extended to their product. 
Qur attitude toward literature is mature, 
but our feelings are "monastic" toward 
software. 

Of course, there is a distinction. When 
a book is borrowed, the recipient has tem- 
porary use and returns the original. No 


copy is made. If it is a reference book, the | 


user may buy his or her own or copy a 
few pages. One is more likely to purchase 
paperbacks than to make copies. 
Extending this analogy then, what is 
needed are plentiful, inexpensive libraries 
of software for the impoverished masses 
to borrow and return, Couple this with in- 
expensive originals, analogous to paper- 
backs, and the problem could be solved. 


Martin Oakes 
2100 Oriole Dr 
Freeport IL 61032 


There have been many discussions 
recently in BYTE regarding the problem of 
program theft, In many jurisdictions this 
theft becomes a felony because of the 
value of the product stolen. 


In the discussions regarding this prob- 
lem, the primary thrust seems to be tech- 
nological means ta render theft extremely 
difficult. But її seems to me that the pri- 
mary cause is of a social nature. For at 
least two decades, the philosophy that 
crimes against property —i.e., crimes that 
do not physically harm people—are of no 
consequence has been part of the changing 
social fabric of this and other nations. 

The most effective solution to this prob- 
lem would be a demand that the educa- 
tional establishment return to the tradi- 
tional teaching of morals, ethics, and 
responsibility that prevailed prior to the 
embracing of what is now proven to be a 
fallacious theory. АЙ crimes do hurt all 
people. 

By concentrating only on technological 
solutions to complex problems that in- 
volve social aspects of the world in which 
we live, we technologists do ourselves and 
the general population a disservice. 

Finally, it seems to me that BYTE might 
well emulate Quality magazine by inviting 
commentary from social scientists a$ was 
done in its September 1981 issue. 


Walter D Nichols, President 
YES Computer Sciences Inc 
3090 Acushnet Ave 

New Bedford MA 02745 


More Intelligent Computers 


I'd like to comment on Donald Byrd's 
article "Science Fiction's Intelligent Corn- 
puters." (See the September 1981 BYTE, 
page 200.) I have been a science fiction 
fanatic for most of my life and am espe- 
cially interested in computer-related 
stories, 

1 credit my interest in computers and 
science fiction to one story that Mr Byrd 
overlooked, “The Moon Is a Harsh Mis- 
tress,” by Robert Heinlein. This story is 
possibly the earliest tale of its type. 
Heinlein is vague about the origin of the 
intelligence (named “Mycroft,” after 
Sherlock Holmes’ "Smarter Brother"), but 
he is quite accurate about its capabilities. 
I'm surprised that Byrd did not mention it. 

In Byrd's subsection called "The 
Adolescence of P-1," he does not mention 
that Greg Burgess endows P-1 with two 
very human emotions: fear and hunger. 
Hunger is the "primary" emotion, being 
the quest for more and more storage. The 
fear element is that P-1 constantly looks 
to see if it has been detected. | would 
credit these emotions as responsible for 
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MusicSystem generates the sound of any musical 
instrument—real or imagined! Solo or sextet. Rock or 
classical. Laid-back or loud. At home, the concert hall, 
or the classroom. MusicSystem sets new standards for 
computer generated music. 


е Works in your Apple®. 

е Digital Synthesizer with 16 voices. 

* Stereo output. 

е Polyphonic—multivoice chords and note sequences. 

* Additive synthesis of instruments. 

e Waveforms are fully programmable for each voice 
to create instrument definitions and music dynamics. 

® 35Khz sample rate. 

e Frequency resolution is .5Hz steps. 

« Graphical input of sheet music with a graphics printer. 

е Complete software operating system. 

е Graphical music editor using light pen (provided), 
game paddles, or keyboard. 


CS YST TEM" FROM MOUNTAIN COMPUTER. 


* Pre-entered music provided for immediate playing 
and enjoyment. 

* Thorough documentation and tutorial user's manual. 

Drop by your Apple® Dealer and ask to hear "Mountain 

Music" for yourself. 


NOW ONLY $395.00 


suggested retail 


INCORPORATED: 


= 300 El Pueblo, Scotts Valley, CA 95066 
TWX:910 598-4504 14081438-6650 
The word "Mountain" іп Mountain Compuler and the logo are trademarks о! Mouniain 


Computer inc. 
Apple is а Trademark of Apple Computer, inc. 


^ тестілер жетіде Combination monochrome adapter 
reen pnospuor Sree! and parallel printer interface . 
High resolution (720h x 350v) Upper оног Cee 


80 characters x 25 lines 


| = 16 colors 
\ \ 2 256 characters in text 
| A | \ 2 graphics modes 
“н ч \ Simultaneous graphics 
1 : and text capability 


24" integrated speaker 


ызы T. RS232C interface 
*- Up to 9600 bits per second 


= 74 тгоргосеззог-” 


| 6' cord to system unit mns a 77^ * controlled Keyboard а 


function keys 
10-key numeric pad 
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һм. | А ттт" „тр ns 
Hn 8088 microprocessor DP Parity checking 
у, 40KB in ROM 
160KB 


рег 594% diskette | Because we put what 
DOS you want into it, you get 
what you want out of it. 


We unwrapped our new package for you, bir by bit. 

Its all here. And you're looking at іс. 

From che 8088 microprocessor chat gives you 
User memory the speed and capacity to the RS232C serial 
expandable communications interface chat gives you the world. 
| up to 256KB All told, no other personal computer offers as 
ТҰРҒАН many advanced capabilities. Read all about chem іп 
D the Technical Reference Manual available ас your 


ыз ..:; et „^^ IBM Personal Computer dealer. 
M. = L. “4 4 e < Software? Enhanced BASIC in ROM. IBM 
ЖЗ. = 9 j Personal Computer DOS. Plus a documented set of 
ЕС DÀ ' our device driver routines. For high level languages, 
2575 | exactly what you want. 
Cg 2 wo But our software story is still being written. 


Maybe by you. 

If you're interested, 
start by writing to: 
IBM Personal Computer 
Software, Dept.765, 
IBM Corporation, 
Armonk, New York 
10504. 


The IBM Personal Computer 
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Did you know 
that with 
the new 


UCSD 


P-SYSTEM 


you can write 
programs In 


and run them on 


ALTOS, APPLE, 
COMMODORE, 
CROMEMCO, DEC, IBM, 
INTERTEC, PHILIPS, 
OHIO SCIENTIFIC, 
RADIO SHACK, TERAK, 
TEXAS INSTRUMENTS, 
VECTOR GRAPHIC, 
XEROX, ZENITH, 

and many more... 


without change! 


(Think about that next time 


you want a larger market) 


We support systems 


software and applica- 
tions ready-to-run on 
APPLE, DEC LSI-II4, 


RADIO SHACK MODEL 15 


and ALTOS. 


PCD SYSTEMS 
P.O. Box 143 


Penn Yan, NY 14527 


315-536-3734 


1TM Digital Equipment 
STM of Tandy Corp. 
*TM U. cf California 
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Р-1'5 development of intelligence. One 
thing to note is that P-1 was written in 
PL/l, and 800,000 lines of code (Byrd's 
figure) in PL/I can go a long way. 

Some other works that contain in- 
telligent computers are the book Man 
Plus, by Fred Pohl, and the movies Col- 
ossus: The Forbin Project and Demon 
Seed. 

АП in all, Mr Byrd wrote an excellent 
article for an excellent magazine. 


Dana W Cline 
4725 S Lowell #18 
Littleton CO 80123 


No Mincing of Words 


Thank you, BYTE and Christopher O 
Kern, for a factual, straightforward 
review of the MINCE text editor. (See 
"MINCE, А Text Editor," September 1981 
BYTE, page 150.) In response to earlier 
suggestions from users, MINCE 2.6 now 
runs the redisplay three to five times faster 
than the version that was reviewed and 
found to be flawed in this respect. 

Additionally, source code (in C) is now 
included with MINCE. The price has been 
changed to $175. 


Brian N Hess 

Mark of the Unicorn 
POB 423 

Arlington MA 02174 


One Club Too Many 


Somehow our organization has been er- 
roneously listed in BYTE as being a com- 
puter club. I'm not sure of how ог why 
this happened, but we get several calls and 
letters per month of inquiry. 

Culpepper and Associates is a manage- 
ment-consulting organization that sup- 
ports vendors of large software products. 
While we publish a newsletter, Salt ‘n’ 
Pepper, it would not be of interest to 
BYTE readers and we provide no services 
that the typical reader of BYTE would be 


interested in. 


Warren L Culpepper, President 
Culpepper and Associates Inc 
4922 Heatherdale Ln 

Atlanta GA 30360 


Indexing Your BYTEs 


Ав a professional small-computer user, 
I find BYTE magazine a source of varied 
technical and product information, as it is 
intended. Unfortunately, accessing a par- 
ticular article can be quite a chore when І 
need to refer to a large stack of BYTEs. It 
would certainly enhance the magazine if a 
cumulative index extending back 48 
months were to be provided. An ideal ex- 
ample of this can be found in Consumer 
Reports magazine, published by Соп- 
sumers Union, Mount Vernon, New York. 

It would be helpful if a code could be 
added to each article title indicating the 
computer and programming language 
referred to in the story. It would also be 
great if the programs listed in BYTE were 
available on tape or disk at a nominal 
charge. 


Gary Oppenheimer 
79th Street Boat Basin, 439 
New York NY 10024 


We have received many requests similar 
to yours. As a result, we present a 
cumulative index to BYTE in this issue. 
Unfortunately, producing tapes and disks 
in the myriad formats in use today is an 
expensive proposition; however, we do 
encourage authors to attempt to provide 
this service for our readers. . . . СРЕШ 


BYTE's Bits 


Natlonal Leaves 
Bubbies Behind 


National Semiconductor Corporation is 
withdrawing from the bubble-memory 
business. According to Charles E Sporck, 
president and chief executive officer, the 
move comes because of a period of slow 
semiconductor business activity. To keep 
spending in line with sales, and because 
the bubble-memory business is not pro- 
jected to reach previously anticipated 
levels, National is discontinuing produc- 
tion of bubble-memory devices. For- 
tunately for users of National devices, 


| Motorola will make bubble-memory parts 


using National's specifications. 
Earlier this year, Rockwell! Internation- 
al and Texas [Instruments gave up on bub- 


| ble memory, citing similar reasons. At this 


point, Intel Corporation and Motorola 
are the sole American bubble-memory 
manufacturers. м 


Peachtree Software says, Pardon us for being so 


EHIS 


ЕМІ 


Did you know that the peach, that delicious 
and succulent fruit borne on a drupiferous 
tree, is an indehiscent fruit? , 

In fact, the peach is classified 
as being “fleshy indehiscent.” 
Perhaps that’s why most 
peaches seem to be blushing. 


Т. many software users go all co 
pieces. And it's easy co understand 
why. Even the most mature indi- 
viduals can come apart at the seams, 
trying to master the variety of dif- 
ferent instructional formars with 
off-the-shelf software. Peachtree 
Sofrware's documentation and user 
manuals are so simplified char ir's 
downright indehiscenr! With the 
same easy-to-use format package 
after package — you'll eat 'em up 
like peaches and cream, And rhat, 
in turn, will do wonders for your 
nervous system. 


W.. variety of packages, all 


from che same Tree. The "one 
source" advanrage becomes increas- 
ingly important as you expand your 
system. And che Tree is loaded with 
a great variety of time-tested busi- 
ness software. Here's just a sample. 
Magic Wand ™ —Wich rhis ex- 
tremely popular word processing 
system, a minimum of commands 
perform basic functions. It's re- 
markably easy ro use, and enhanced 
by Peachtree Software for reliabil- 
ity. Now you can add the Magic 
Spell?" “dictionary” wirh up to 
20,000 words, che first in a whole 
new series af " Magic" packages. 
Sales Tracker ™ —is our most 
comprehensive product —a sales 
order processing system that could 
wel] be the most sophisticated mi- 
crocomputer software ever de- 
veloped. It has che power of AN- 


ry 
Best Off-The-Shelf” 
Software Is 
"Off-The-Tree: 


SI /COBOL and floppy or hard disk 
support. User-selecrable options 
put the sales manager in complete 
control of his lifestream activities. 
Peachtree Series 5 is an all new 
generation of BASIC General Ac- 
counting packages, with General 
Ledger, Accounts Receivable, Sales 
Invoicing, Inventory Management, 
Accounts Payable and Payroll. It in- 
cludes such user-requested features 
as: The capabiliry ro access and up- 
date, simultaneously, both the Ас- 
counts Receivable and Inventory 
dara files. Hard disk capacity. In- 
scallation guides. Expanded data 
and report capability. 

The Peachtree Series 40 is 
adapted for the Apple l "s standard 
40-column screen and single- 
density 54-inch disk drive, using 
the SofrCard™ from Microsoft **. 
The series includes General Ledger, 
Accounts Receivable, Accounts 


Actually, there is nothing naughty or reveal- 
ing about Mes. indehiscent. (Sorry, fellas.) 


It simply means that the 
peach doesn't burst open 
when it 15 mature. Апа that's 
nice. It certainly makes har- 
vesting a lot less messy. 


Payable, Inventory, Mailing List, 
Payroll, and Magic Wand. 


I. takes cime to grow a tree and 
we ve been in che business ever since 
microcomputers started springing 
up in homes and businesses all 
across America. So our software sys- 
tems are time-tested and user- 
feedback refined. You can't rush rhe 
development process. Only cime 
and experience make it possible. 
That's why Peachtree business 
software is the most reliable and 
comprehensive available today. 
Weeds and bushes appear overnight 
in a new “field,” but more and more 
software users know — You can trust 
the Tree! 

Trust the Tree for Unsurpassed 
Documentation, rated che very 
besr, every time, for simplicity, ac- 
curacy and complereness. For 
Feature-packed Systems —our 
years of experience give us the ad- 
vantage, and we pass that advantage 
on to you with advanced fearures 
utilizing rhe larcest hardware 
technology. And you can be sure 
thar all our Peachtree Sofcware 
packages are very carefully designed 
by our staff of 50 plus го be just as 
indehiscent as we can possibly make. 
them! 

That's why there are over 20,000 
Peachtree Software packages in use 
today. To join them, see your пеаг- 
est dealer or call 1-800-835-2246 
Ext. 35. In Kansas, call 
1-800-362-2421 Ext. 35. 


PEACHTREE SOFTWARE. 3 Carporaie Square, Suite 700, Ағаға, Georgia $0529 (104) 425-85 33 Telex ПІ: 310-751-0273 FLAG HTREL ATL 
Peachtree Software, Мари. Wand, and Sales Tracker ate iadrmarks uf Peachtree бабр ане, Inoirpirared 
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Software Review 


Robotwar 


Curtis Felgel, Technical Editor 


"Welcome to the battlefield of the futurel" seemed to 
me a rather ominous greeting. [ had opened the Robot- 
war instruction manual expecting to educate myself 
about robots through experimentation. Instead, | was 
reading about sometime after the year 2002 AD, when in- 
ternational conflicts are resolved through robot warriors. 
In addition to its gaming aspect, Robotwar provides 
those interested in robotics with an off-the-shelf simula- 
tion for developing practical robot software when no 
robot actually exists. 

Robotwar falls into the realm of multimachine games, 
where the computer is not an adversary but a vehicle for 
two or more humans to compete in a manner that would 
otherwise be impossible. (You certainly couldn't build an 
armored computer on tracks and program it to fire ex- 
plosive shells for $39.95.) 


Games for More Than One Person 
In "Multimachine Games” (see the December 1980 


At a Glance 


Name 
Robotwar 


Language 
Applesoft BASIC 


Computer 

Apple П with 48 К bytes of 
memory and Applesoft 
ROM 


Type 
Programming game 


Manufacturer 
Muse Software, Inc 
330 N Charles St 
Baltimore MD 21201 
(301) 659-7212 


Documentation 
75-page booklet 


Audience 
People interested in pro- 
gramming or robots 


Price 
$39.95 


Format 

5-inch floppy disk for both 
Apple DOS 3.2 and DOS 
3.3 


24 December 1981 © BYTE Publications Inc 


BYTE, page 24), Ken Wasserman and Tim Stryker iden- 
tified three factors that make games fun: 


e More than one human player is involved. 

eSuccess in the game hinges on proper application of 
available information. 

eThe major constraints are not the game rules but the 
player's fleetness of mind and hand. 


Like football and some other popular sports, Robotwar 
embodies all three quite fully, 

As many as five robots can be placed in the Robotwar 
arena simultaneously; each robot is identical but for the 
program you provide, The arena is a 256 by 256 meter 
square with impregnable walls; spectators view Гот 
above. The game’s main menu (see photo 1) allows the 
user to start a battle, schedule a series of matches, and 
edit and test a robot's program. While the robot is in the 
arena, its program is in complete control. There is 
nothing you can do but watch from above. 

Perhaps the most remarkable aspect of this game is 
that, unlike chess, playing against yourself can be fun. As 
the programmer, your robot creation (and a little bit of 
you) is in the arena and lives or dies as a result of your 
analysis of the problems involved. One robot may fall 
prey to another, but it is the programmer who vicarious- 
ly feels the pain, even if one person programmed both. 


Programming for War 

The robots themselves can be imagined as consisting of 
a square chassis with powered, tank-like treads. The 
chassis is equipped with a gun that swivels 360 degrees 
and a narrow-beam radar unit that swivels to detect walls 
and other robots. Of course, a computer is located some- 
where within the armored hull. Each of these components 
has a few interesting features that make programming the 
robot a challenge, and some trial-and-error work is in- 
volved. 

Each robot's computer has 24 general-purpose storage 
registers and 10 control registers (see table 1). The stor- 
age registers are referred to by letter of the alphabet and 


Circle 267 on inquiry сага. == 


The SoftCard™ Solution. SoftCard 
turns your Apple into two computers. 
А 2-80 and а 6502. By adding a 2-80 
microprocessor and CP/M to your 
Apple, SoftCard turns your Apple into 
a CP/M based machine. That means 
you can access the single largest body 
of microcomputer software in exist- 
ence. Two computers in one. And, the 
advantages of both. 


Plug and go. The SoftCard system 
starts with а 2-80 based circuit card. 
Just plug it into any slot (except O) of 
your Apple. No modifications required. 
SoftCard supports most of your Apple 
peripherals, and, п 6502-mode, your 
Apple is still your Apple. 


CP/M for your Apple. You get CP/M 
on disk with the SoftCard package. It's 
а powerful and simple-to-use operating 
system. It supports more software 
than any other microcomputer operat- 
ing system. And that's the key to the 
versatility of the SoftCard/Apple. 


Гм м м. 


oappi L 


Turn your Apple into the world’s 
most versatile personal computer. 


BASIC included. A powerful tool, 
BASIC-80 is included in the SoftCard 
package. Running under CP/M, ANSI 
Standard ВАЗ!С-80 is the most 
powerful microcomputer BASIC 
available. It includes extensive disk МО 
statements, error trapping, integer 
variables, 16-digit precision, exten- 
sive EDIT commands and string func- 
tions, high and low-res Apple graphics, 
PRINT USING, CHAIN and COM- 
MON, plus many additional com- 
mands. And, it's а BASIC you can 
compile with Microsoft's BASIC 
Compiler. 


More languages. With SoftCard and 
CP/M, you can add Microsoft's ANSI 
Standard COBOL, and FORTRAN, or 


СІ 


CONSUMER Ñ PRODUCTS 


Teepe ee es | 


Basic Compiler and Assembly Lan- 
guage Development System. All, more 
powerful tools for your Apple. 
Seeing is believing. See the SoftCard 
in operation at your Microsoft or Apple 
dealer. We think you'll agree that the 
SoftCard turns your Apple into the 
world’s most versatile personal 
computer. 

Complete information? It's at your 
dealer's now. Or, we'll send it to you 
and include a dealer list. Write us. Сай 
us. Or, circle the reader service card 
number below. 


SoftCard is a trademark of Microsoft. Apple I! and 
Apple II Plus are registered trademarks of Apple 
Computer. 2-80 is а registered trademark of 2009. 
Inc. CP/M is a registered trademark of Digital 
Research, Inc. 


Т 


Microsoft Consumer Products, 400 108th Аме. М.Е.. 
Bellevue, WA 98004. (206) 454-1315 


are employed in a manner similar to variables in BASIC 
and other high-level languages. The control registers are 
referred to by function name and either control some 


ИНАТ DO YOU WANT TO DO NOW? 


START & ROBOT BATTLE 
ASSEMBLE OR TEST A ROBOT 
EDIT ROBOT SOURCE CODE 
SMITCH SOUND (NOH OH) 

МАКЕ ROBOT STORAGE OISKS 
ERIT TO APPLESOFT BASIC 
SCHEDULE АН AUTOMATIC MATCH 
RUM A SCHEDULED MATCH 


Photo 1: The game's main menu. Playing Robotwar isn't simply 
a matter of starting a battle. А robot's program must first be 
written, assembled, then tested and debugged before a series of 
matches can be scheduled. Some menu selections, such as "2" 
(exit to the assembler), respond with a submenu—the game is 
mostly menu-driven. 


robot function or provide information from sensors. 
(There is also an indexing scheme that could make for 
some very sophisticated programs.) 

Motion is controlled by storing numbers in the 
SPEEDX and SPEEDY registers. These registers set the 
robot's speed in the east/west and north/south directions 
respectively and show the robot's current position within 
the arena. Maximum speed is obtained when the value 
255 or —255 is placed in the registers, with sign in- 
dicating direction. Of course, the robot has mass and in- 
ertia, so it's always necessary to allow for acceleration 
and deceleration times in your programming. 

To fire the robot's gun, first store a degree value in the 
АМ register to swivel the gun. When a distance value is 
sent to the SHOT register, the gun is fired, and the shell 
explodes at the distance set, After a shot, the gun must be 
allowed to cool. When the temperature reading stored by 
the gun mechanism in the SHOT register reaches zero, 
the gun is ready to fire again. 

The radar unit sends out a narrow-beam pulse when a 
degree value is stored in the RADAR register, The value 
returned in the register indicates the distance to a detected 
object. If the value returned is positive, the object is a 
wall. If it is negative, the object is a robot. By first detect- 
ing another robot with the radar and then transferring the 
position and distance information to the AIM and SHOT 
registers, your robot can intelligently seek out and 
destroy other robots. 
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Circle 123 on Inquiry card. 


Get a lion’s share of graphic capabilities 
at a price that will make you purr. 


CAT digital graphic systems interface with S-100, PDP-11, LSI-11 and other host 
computers to create incredibly detailed images. Look at the features that a CAT 


e Flash digitizer to grab your image from camera, broadcast or recording in as 
little as 1/60 of a second. 


е Highest possible resolution — ир to 484x512x8, 242x512x16 or 242x256x24. 
е Dynamic color mapping to produce animation and other effects. 


* Maximum color palette of 16.7 million hues, with dis- 
plays of 65,536 simultaneous colors or 256 levels of gray. 


* Light-pen input and other useful options. 


* Flexibility to fit your computer imaging needs within the 
САТ-100 through CAT-800 and СВХ series. Call us for a 
CAT that suits your application .. . and your budget. 


= DIGITAL GRAPHIC SYSTEMS, INC. 


935 ; Industrial Avenue, Palo Alto, CA 94303 
Call (415) 856-2500 
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Take a look at our EPROM blaster 
for your Apple or TRS-80. 
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DIAGNOSTICS I 


Diagnostics 11 is SuperSofti's expanded 
Diagnostic package. 


Diagnostic И builds upon the highly acclaimed Diagnostics 
| It will test each of the five areas of your system: 


Terminal Memory Printer CPU Disk 
Every test is expanded. 


Every test is "submit "-able. A "submil" Ша is Included 

in the package which "chains" togelher the programs in 
Diagnostics ||, achieving an effective acceptance (est. Ail 
oulput can be directed to a fog file for unatlended 
operation. tor example over nighi testing. Terminal lest is 
now generalized Гог mosi crt terminals. A quickest has 
been added for quick verification ol Ihe working of the 
system. 


The memory testis the best опе we have encountered. [I has 
new features, including: 


= delaull 10 (he size of the CP/M Transient Program Area 
* printout of a graphic memory тар 

* bank selection option 

* burn in 1651 

* memory speed tesi 


Diagnostics-Il includes the only CPU tes! for 8080/8085/280. 


A SpinwriteriDiabto/Qume test has been added. which 
lests lor the positioning and conlrol features of the Spim 
writer'Diablo/Qume as well as Its ASCII printing features, 
(Serial interface оту) 


And, as with all SuperSoit producis, a complete online HELP 
system and user manual is included. 


Price: $100.00 (manual only): $15.00 


Requires: 92% CP/M бойты амына (сн virtually ай СРНА 
avwiame. Epecity your зул 


Available from fine dealers everywhere, UK ang Europa 

or dirsciiy from: иа. EMEN i 
SUPERSOFT ASSOCIATES = M 

SOUTHBOROUGH KENT 

Р.О BOX 1628 TUNBRIDGE WELLS 
CHAMPAIGN, IL 61820 DE uin a 
(217-358-2112 us ЖИЫ 
Technical Hol Line: (217)-359-2601 14 телімде Vela peaa 379070 

> пли тамда асам алам» ASA CORPORATION (INTERNATIONAL 


124 SHIRA DAIMON 
TOKYO 104 


SuperSoft м ыы 
First in Software Technology 
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You can check on any damage to your robot via the 
DAMAGE register, This contains the percent damage the 
robot can yet sustain. Should this register reach zero, 
your robot explodes, disappearing from the arena. There 
is also a RANDOM register for accessing a random-num- 
ber generator. 


Battle Language 

Programs are written in Battle Language, an assembly- 
like language that supports only simple arithmetic opera- 
tions, the high-evel branch constructs IF, GOTO, and 
GOSUB, and the assignment statement TO. Some sur- 
prisingly elegant code is possible with this abbreviated 
set, especially if you use the indexing feature. 

The instruction manual provides examples of basic 
routines needed to control robots. Moving, monitoring 
damage, scanning for enemy robots, and shooting are all 
treated clearly and concisely. The complete source code 
for Mover (see listing 1), a Muse-supplied demonstration 
robot that embodies one of the more sophisticated pre- 
programmed strategies, is also included. 

The best way to learn Battle Language, however, is to 
write a robot program yourself. To facilitate this, Muse 
includes a not-so-rudimentary, screen-oriented text 
editor as one of the main-menu choices. It includes com- 


Type 


1 А Storage 
2 B Storage 
3 C Storage 
4 D Storage 
5 E Storage 
6 F Storaga 
7 G Storage 
8 H Storage 
9 ( Storage 
10 J Storage 
11 К Storage 
12 L Storage 
13 M Storage 
14 N Storage 
15 0 Storage 
16 P Storage 
17 Q Storage 
18 R Storage 
19 5 Storage 
20 T Storage 
21 U Storage 
22 ү Storage 
23 W Storage 
24 X Current X position 
25 Y Current Y position 
26 2 Storage 
27 АМ Control gun aim 
2B SHOT Fires the gun 
28 RADAR Pulse radar 
30 DAMAGE Monitor damage 
31 SPEEDX Control horizontal speed 
32 SPEEDY Control vertical speed 
33 RANDOM Random number generator 


index to other registers 


Table 1: Registers available to the programmer of a robot's 
computer. Twenty-four are general-purpose storage regis- 
ters, ten provide control functions of some kind. 


Systems Group System 2800 
computers. They're making 
people stand up and take notice. 

But then Systems Group 
products have always appealed 
to those who appreciate sensible 
value, high performance, un- 
matched reliability and prompt, 
courteous service. 

Through the years, Systems 
Group product acceptance in 
280 CPU, disk controller, 1/0 
and memory boards have been 
the result of some very pur- 
poseful and carefully thought 
out engineering. Not to mention 
strict industrial quality produc- 
tion standards. 

That same effort has made 
System Group's new family of 
expandable System 2800 com- 
puters what they are today. 


1981 


Today's Requirements 


Dual floppy single or multi-user system 


Fast, reliable and powerful. 

System 2800 computer sys- 
tems are designed for a single 
user with 64K of memory or for 
up to as many as six separate 
users with additional add-in 
memory. They can easily ex- 
pand as your organization's 
needs grow. 

You сап handle up to 8000 
customers and 24,000 inventory 
items in our lowest cost dual 
floppy model and much, much 
more in our 40M byte hard disk 
models. Ала you can connect up 
to 12 terminals or printers and 
other add-on Systems Group 
floppy, tape and hard disk 
single or dual drive subs ичин 

Select CP/M, MP/ 
OASIS"operating systems li run 
all your word processing and 


Be Permanently Impressed. 


The Expandable Computer Family 
from Systems Group. 
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Tomorrow's Requirements 
10M byte hard disk and floppy drive. 
single or mulli-user system 


accounting programs. No mat- 
ter what size organization you 
control, control- 
ling will be 
easier from 
now on. 
See the 
System 2800 
from Systems 
Group, they're 
what computers should have 
been in the first piace. 
f registered trademark of Digiral Research 
Н ecgastered trademark of Phase One Systems 
Dealer Inquiries Invited 


For dealers only, сігсіа 402 
All other inquiries, circle 403 


A Dei man o! MEASUREMENT ыш к ae 


1 Orangewood Panne 
БАГАТ: ШИ 4) 646 
TWX/TEEEX 910 593 1350 SYSTEMCRP ORGE 


1985 


Your Future Requirements 
40M byte hard disk and 20M byte tape 
back-up, single or multi-user system 


plete cursor control and even moving of text "blocks." 
Once the source is complete, it can be assembled and put 
on the "test bench." 

The test bench is a program feature that lets you ex- 
amine the operation of a robot program without actually 
going to the battlefield; it's sort of a dynamic debugger. 
The program statements being executed are displayed on 
the screen along with the values in various registers, and 
instantaneous information on theoretical speed, position, 
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ROBOTHAR BATTLEFIELO{S ROBOTS) 
PRESS ESC ТО STOP- 


Photo 2: The Robotwar battlefield during combat. 


and status of the robot is available. You can single-step 
through the program, stop it altogether, and even 
simulate attacks and radar acquisition of targets. 

To my mind, the test bench is an important idea and 
will probably prove most useful to people just learning to 
program. Although every beginning robot programmer 
(and most veteran ones) will make mistakes when pro- 
gramming a robot, it would be very discouraging for 
most to watch their prize creation blindly beating itself 
against a wall. The test bench gives you the means to find 
bugs—makes it easy, in fact—and to correct them before 
pitting your robot against others. The simplicity of Battle 
Language and the availability of the test bench make pro- 
gramming a less imposing task, especially for beginners, 
and suggest Robotwar's use as an instructional device in 
classroom settings. 


Gird Thy Loins 

When a robot's source code is completed, assembled, 
and the object code is stored on disk, the programmer 
then takes the role of spectator. Robotwar lets you select 
your robot's opponents from a set of adversaries that in- 
cludes robots programmed by Muse as well as those writ- 
ten by your friends or enemies. If you are a solitary 
player, your robot may have no other opponents than 
those the program supplies. Ány mix of up to five robots 
and multiples of the same robot are allowed in the arena. 

Preprogrammed robots that come with the game dem- 


TURNS YOUR ELECTRONIC TYPEWRITER INTO A PRINTER/TYPEWRITER 


—— 
vas-tt 


The Dataface GRQ-11 Inter- 
faceexpands your Olympia ES 
Series electronic typewriter 
into a letter press quality printer for your personal or busi- 
ness computer. And, you still have a fully featured electronic 
typewriter—two machines in one. 

The GRQ Series Interface features: 

1. Standard EIA RS-232-C Serial Interface and Parallel 
(Centronics compatible). 

2. Standard asynchronous А5С11 code, 7 bit data; 1 start 
bit; accommodates 1 or 2 stop bits automatically; accom- 
modates odd, even or absence of parity bit. 

3. Fifty thru 9600 Baud data rate options. 

4. Two K buffer; supports X-on, X-off protocol as well as 
RTS signals. 
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5. Circuit boardis installed in- 
side typewriter back panel 
along side logic board. The 
connection between boards accomplished by 40 pin 
jumper cable using existing socket. No soldering required. 
Power is provided to the GRQ thru two pins of the 40 lead 
cable. Installation in 10 minutes. 

End user, Dealer, Distributor and OEM inquiries are wel- 
come. For additional details, specifications and computer 
compatibility contact: 


d жж 


2372 А WALSH AVE, SANTA CLARA, СА 95050: 


(408) 727-6704 
Circle 117 on Inquiry card. 


THE DAWN OF 
\ NEW AGE 


The 2nd Generation is here! 


MEASUREMENT systems & controls proudly vectored priority interrupts, RS-232C interfaces 
introduces its new and exciting “2nd Generation” with full handshake, asynchronous or synchronous 
family of S-100* compatible products. Each has operation with asynchronous baud rates to 19,200. 
been specifically designed for use with Available in four or eight channel versions. 


multi-user and network 
operating systems such 
as MP/M, CP/NET, and 
OASIS. Every product is 
fully tested and burned- 
in, comes with a 1 year 
guarantee, and offers 
you features not 
currently available from 
any other source. 


DOUBLE DENSITY 
FLOPPY DISK 
CONTROLLER BOARD— 
controls up to four 5и. 
inch or 8-inch disk drives 
using IBM soft sectored 
formats. It features 1K 
of on-board buffering, 
DMA controlled data 
transfers and the per- 
Z80 PROCESSOR formance character- 
BOARD — The most | құла" istics of the superior 
powerful CPU board available today. Outstanding | NEC 765 chip. 


features include 4MHz operation, high-speed serial 
and parallel I/O utilizing DMA or programmed 64K BANK SELECTABLE MEMORY BOARD — 
control, eight vectored priority interrupts, and a Features include I/O port addressing for bank 
real time clock. select with 256 switch selectable I/O ports for the 
memory bank addressing. The memory is 
MULTI-USER SERIAL I/O BOARD — For use in configured as four totally independent 16K 
expanded systems requiring up to eight additional software-selectable banks, with each bank 
serial I/O ports. Features include: 16 maskable addressable on any 16K boundary. 


“All products тее! the пем IEEE standards. 


“Attractive Dealer & OEM Prices” 
See your nearest computer dealer, or 
contact us for the complete story on 

The 2nd Generation. 


Systems 


A Division ot MEASUREMENT systems &. controls TWX/TELEX: 910 593 1350 SYSTEMGRP ORGE 
incorporated 714-633-4460 


1601 Orangewood Ave., Orange, CA 92668 


For dealars only, circte 404 
AI! other inquiries, circle 405 


onstrate some simple but increasingly effective strategies 
that can be tough to beat: 


Target does nothing, but still wins once in a while 
because more active robots tend to destroy each other 
first. 

Scanner sits in one spot and scans 360 degrees, looking 
for an enemy; when one is found, Scanner "locks on" and 
keeps firing until the enerny is destroyed. 

Random is similar to Scanner but constantly moves in a 
random pattern. 

Mover is similar to Scanner but, if damaged, moves to a 
new location. 

Bottom remains in constant motion along the south wall 
of the arena, always scans due north, and fires as it passes 
an enemy. 


In a recent ten-game match, Bottom won most often, 
followed by Mover, Random, Target, and Scanner. 

When I first saw Bottom perform, I was perplexed. 
Eventually I realized it was using constant motion to scan 
the whole arena while presenting a moving target to the 
rest of the field. Its evasive action usually allowed it to 
survive the longest. 

Bottom is a rather simplistic program. The robot 
blithely runs a back-and-forth course parallel to the 
arena's south уға” but doesn't watch where it's going. 
Should another rubot move into its path, the two will 


collide repeatedly unti] one dies. 


А Small Problem 

The success of Bottom's elegantly simple strategy in- 
spired me to see if a few modifications could fix some of 
its shortcomings and improve its performance. I created 
Tops, a version that mirrored Bottom's wall-hugging mo- 
tion but along the north wall instead. The major dif- 
ference was that Tops would pause to scan its path, and if 
another robot were too close to the north wall, Tops 
would halt and destroy it before continuing. І was 
amazed at the performance: Tops lost every battle! 

It seems there is а more subtle reason for Bottom's 
being programmed to hug the south wall: all the prepro- 
grammed robots, including Bottom, are initialized facing 
north. Tops was a sitting 'droid. Worse yet, it kept run- 
ning into walls and would help destroy itself before it 
traversed the arena five times. The solution to the first 
problem was, of course, to choose a different wall. The 
second problem was more serious and points out a signif- 
icant problem with the game itself: the more sophis- 
ticated a robot's program is, the longer it takes to run and 
the longer a robot takes to react to changing conditions 
(such as an approaching wall). 

А common microcomputer might interpret hundreds 
of thousands of BASIC instructions in one second. 
Robotwar's robots seem to execute fewer than ten in one 
second. Your robot can run into something and inflict 


BAR CODE FOR YOUR 
UTER. 


when programming and equipping 
your ral computer for bar code. 


SMALL CO 


to generate and read all major for- 
mats from Code 39 to HP-41C, and 
UPC to the new NATI text software 
publication format. You get infor- 
mation you can use to program 
your small computer for bar code 
without detail processing by a 
human operator, This method 
speeds the operation, eliminates 
translation and entry errors and, 
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New in-depth report tells 
you how-at savings 
of up to $40,000 


"Contemporary Applications of 
Optical Bar Code Technology" is a 
new, comprehensive report from 
North American Technology that 
can save you thousands of dollars 
in research and development time 
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Written by tha originators of Byte 
Magazine's experiments with pub- 
lication of software in printed form, 
Walter Banks and Car! Helmers, 
this 512 page report is the only 
complete presentation of materi- 
als on keyless data entry using = 
modern bar code technology. It will 
enable you to: | 


a Read HP-41C eara ME MEO 
ur e, or other suitable computer. 

n ры and deliver machine 

readable printed software to your 


customers. 
» Read a UPC code into your personal 


dci ay 

е Print Code 39 manufacturing inven- 
tory tags with your formed character 
or dot matrix printer. 


Here, in clear, concise, under- 
standable language is all you need 
to know about bar code history, 
software engineering requirements, 
283 pages of machine independent 
UCSD Pascal* software in source 


listing form. Thare are 44 modules 
"Trademark Regents of tà Sane of Calamia 


where desirable, permits the use of 
unskilled personnel for the entry 
function, You save thousands of 
dollars as a result. The $500 pur- 
chase price of the report includes 
license for the commercial modifi- 
cation and use of all software con- 
tained therein. 


For detailed information, send for 
our brochure. There is no cost ог 
obligation. Mail the coupon today. 
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Ре NORTH AMERICAN 


| TECHNOLOGY, INC. 
| 54 — 


Peterborough, МН 03458 
(603) 924-6048 
Please send me your PREE brochure on 
*Contemporary Applications of Optical Bar 
Code Technology" 
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The guy on the left has two file folders, a news maga- 
zine, and a sandwich. 

The guy on the right has the OSBORNE 1%, a fully 
functional computer system in a portable package the size 
of a briefcase. Also in the case are the equivalent of over 
1600 typed pages, stored on floppy diskettes. 

The owner of the OSBORNE 1 is going to get more 
work done—and better work done—in less time, and with 
less effort. 

Unfold it, plug it in, and go to work 
like you've never worked before. . . . 

Go to work with WORDSTAR® word processing, so 
your correspondence, reports, and memos take less time 
to produce, and say more of what you wanted to say. And 
with MAILMERGE®—the mailing system that turns out 
personalized mass mailings in the time you'd spend on a 
rough draft. 

Go to work with SUPERCALC®, the electronic 
spreadsheet package that handles complex projections, 
financial planning, statistics, and "what if" questions in- 
stantly. For the more technically minded, SUPERCALC will 
process scientific data and calculate results. 

Go to work with powerful BASIC language tools— 
the CBASIC-2® business BASIC, or the Microsoft BASIC® 
interpreter. 

That's standard equipment. 

Options include about a thousand different software 
packages from a host of vendors designed to run an the 
СРМ computer system. 

Go to work at the office, at home, or in the field. 

Or anywhere. Optional battery packs and telephone 


Circle 325 cn Inquiry card. 


The guy on the left 
doesn't stand a chance. 


transmission couplers mean you need never work without 
the capabilities of the OSBORNE 1. That's good, because 
you won't want to work again without it. 

All for $1795. It's inevitable. 


The OSBORNE 1 is the productivity machine that's 
changing the way people work. Put simply, the machine 
delivers a significant productivity edge—day in and day 
out—to virtually anyone who deals with words or num- 
bers. Or both. 

Since the entire system is only $1795, it won't be too 
long before the guy on the left has an OSBORNE 1 of his 
own. The same probably goes for the person reading 
this ad. In fact, we think it’s inevitable. 


The OSBORNE 1 includes a ZaDA*CPU, 64K 
bytes of RAM memory, two 100 kilobyte 
floppy disk drives, a business keyboard, 
bulll-in monitor, IEEE 488 and RS232 inter- 
faces for printers and other things that 

et connected to computers, pe 

P/M, CBASIC-2, Microsoft BASIC, 
WORDSTAR, and SUPERCALC. The 
system is available from com- 
puter retailers nationally. 


$1795. It’s 
inevitable. 
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COMPUTER CORPORATION 


26500 Corporate Avenue Hayward, California 94545 
Phone (415) 887-8080 TWX (910) 383-2021 
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Listing 1: Sample source code for Mover. One of the more so- 
phisticated of the preprogrammed robots, Mover sweeps the 
arena with radar to find an enemy, "locks on" and fires until the 
enemy is destroyed, but is smart enough to take evasive action if 
fired upon. 


] 250 TO RANDOM ; INITIALIZE RANDOM NUMBER 
| 
]START 
DAMAGE TO D ; SAVE CURRENT DAMAGE 
SCAN 
IF DAMAGE # D GOTO MOVE ; TEST : MOVE IF DAMAGED 
АТМ + 17 TO AIM $ IF NOT, INCREMENT AIM 
SPOT 
AIM TO RADAR ALIGN RADAR TO AIM 


IF RADAR » Q GOTO SCAN 
0 - RADAR TO SHOT 


SCAN IF NO ENEMY FOUND 
OR SHOOT SPOTTED ENEMY 


ми ше ча чо 


r-——— ————t—— did 


GOTO SPOT IS ENEMY STILL THERE 
MOVE 

RANDOM TO H 

RANDOM TO V ;PICK А RANDOM PLACE TO GO 
MOVEX 


H = X * 100 TO SPEEDX $ TRAVEL TO NEW X LOCATION 
IFH-X» 10 СОТО MOVEX ; TEST X POSITION 
IF Н - X < -10 GOTO MOVEX; TEST X POSITION 
0 TO SPEEDX ; STOP HORIZONTAL MOVEMENT 


HOVEY 
У - У* 100 TO SPEEDY ; IRAVEL TO NEW Y LOCATION 
IFV- ¥ > 10 GOTO MOVEY ; TEST Y POSITION 
IFV-Y < -10 GOTO MOVEY; TEST Y POSITION 
0 TO SPEEDY ; STOP VERTICAL MOVEMENT 
GOTO START ; START SCANNING AGAIN 


We tring quality (лана to. the 
microcampdling industry 


Now you can have another ane al those little exiras 
thal makes you feel good about your computer... 


...B complete packet of the mos! atiraciive siock forms 
on the market, rom the people whose only business le the small computer 
user. Our experienced customer staff is ready and waiting Io answer 
questions regarding your forms needs. 


¢ DVER 200 STOCK FORMS TO CHOOSE FROM 

е 7.WORKING DAY GUARANTEED RUSH SHIPMENT 

s PERSONALIZED SERVICE AND QUALITY YOU WILL 
LEARN TO COUNT ON 


Ф p——————————————Ó——————M— Эв ШЕ Ж Р == те =ч == = 


DEALER INQUIRIES WELCOME 


Г po———————— ч. ль әле ме нь (Ез Аль ШЕ ЖШ Шы Жа Жы ч ЖР ФА ғе == == == == ке тш == ше өш тш а=) 4. ШЕ ш-н ЧЕР "чур Чур ә” 


` CALL NOW TOLL FREE 


M Far free packets for the following жуйет: 77 
а s fe Systema Plus * TCS > Stnectured Systema Grows >| БАЙЫ 
« Vector? Peschine = Надю Shack э D3moma = |i Ф 
a BP » Alpha Micro в Ven Dala ғ Anchor s (nmi е Н 
* Бугу * Cado • Durango = Береһе = Warr "ti © 


я Camurri + Міко DaSys + DIRE е EDA © IMB а 
* Granam Donan » Continental + many more » i ® 


| 


Өө; Call for FREE 1981 Tax Forms Catalog! А 
[| 
* 


ў NATIONWIDE yg ehecks 
і RB00.854.2 724) 
/ зт] =] To-Go 


IN CALIFORNIA 
800-852.8817 


ous Complete Source фол Cantinusus Formal 
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Instruction 


Meaning 


TO Stores a value in a register. 
Adds two values. 
Subtracis two values. 
Multiplies two values. 
Divides one value by another. 
IF Compares two values and alters program sequence. 
GOTO Goes to a label in the program. 
GOSUB Executes a subroutine, 
ENDSUB Returns from a subroutine. 


Table 2: Commands in Battle Language. This simplistic pro- 
gramming language combines high-level branching con- 
structs with low-level access to robot functions. The small 
number of instructions means that beginners don't have to 
master a difficult language just to play the game. 


damage on itself while jumping to a subroutine. Sadly, 
this is going to discourage structured programming in 
favor of straight-line coding (GOSUBs take time). 

Although not of the same magnitude, there is another 
problem that I found vexing: the stalemate. Occasional- 
ly, two robots never detect each other or never score hits 
on one another. Because of timing relationships in the 
game (program lengths, robot speed, and scanning inter- 
vals), robots may continually cycle through the proper 
instructions, performing flawlessly but never damaging 
each other. For instance, Bottom and Scanner might fall 
into a rut where Bottom never "blips" the radar at just the 
right time to see Scanner, while Scanner might see Bot- 
tom but always fires a few degrees off and is never able to 
score a hit. 


Peacetime Use 

Fighting isn't this game's only function. I have tried 
some interesting experiments without firing a shot. My 
favorite involves a robot I call D-Cell (for decelerate). 

D-Cell is programmed to go as far as possible in one 
direction, then turn left a random number of degrees and 
repeat, decelerating or stopping to avoid oncoming ob- 
jects. This is quite a challenge, considering that several 
D-Cells may be roaming around at various speeds on odd 
courses, 

The beauty of Battle Language lies in its simplicity, its 
high-level constructs with low-level access to robot func- 
tions. Unfortunately, Robotwar does not allow the user 
to choose a robot's position or to have it pick up objects. 


Conclusions 

ФАс a spectator sport, Robotwar is merely interesting. 
People who play it, however, may become obsessed. 

e Battle Language is easy to learn and simple enough to 
allow neophytes to get adequate results in just a few 
minutes. Enough possibilities exist to challenge a veteran 
programmer for hours. 

e Robotwar's text editor and test bench are features that 
demonstrate this product's sophistication. 

e Robotwar is more than just a game, It can be used as an 
educational tool to teach the fundamentals of program- 
ming and process control. № 
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Automatic code generation |: 


End users 
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GRTFarm. is a programmer productivity tool that saves time. 


CRYFORM produces a friendly bug free Inter- 
face between end users and the applications 
programmer. 


CRTFonM makes sure that end-users enter Informo- 
tion correctly, and gives error messages (in plain En- 
gilish) if they don’. It guarantees that programmers 
will receive correct information without having to 
write hundreds of lines of error checking code. 


CRTFORM allows you to modify program Input specif- 
ications without requiring expensive and time cor- 
suming changes In applications code. It even gen- 
erates а source code skeleton (Pascal, BASIC, 
COBOL, FORTRAN, PLI, and. Ada) to Interface the 
programmers’ application code to the CRTFORM ruh- 
time module. 


The CRTFORM package consists of: 

• A forms manager that manipulates random access 
files Of input specification forms. 

* An edifor that creates and modifies the specif- 
ications forms. 

e A print utility that produces hard copy of forms and 
thelr specifications. 

“А code generator that writes source code skele- 
tons for ease of program interfacing, 

• A terminal-independent runtime module in the 
machine language of your host processor. 


CRTFORM Is available uriderthe CP/M, UCSD, and 
Apple Pascal operating systems. Please са or write 
for further infomriation on OEM licensing arange- 
ments, or for the name of your nearest CRTFORM 
dealer. 
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А faceless stranger in the crowd presses а slip of paper into your hand and is gone. You are surprised, but only for 
a moment; after all, they had said that you would be contacted. You follow the confusing directions on the paper and 
find yourself somewhere in an unfamiliar part of town. Ánd there it is—the neon sign above the warehouse door 
proclaims "The Coinless Arcade." Something deep inside you knows that it is true. You walk inside, and you see all 
the games you've ever played and a few you never knew existed. Clusters of people, gathered together in friendly 
competition, surround most of the games. You walk up to a vacant machine, one of your favorites, reach into your 
pocket, and pull out a quarter. You start to put it in the machine, but find no slot for it, Smiling, you replace the 
coin in your pocket and press the flashing red button labeled START. The fun begins, and you know it is only the 


beginning. 


Strictly speaking, the Coinless Arcade does not exist. But, in a way, it does: in 


the software available for many of today's microcomputers. We just came back 26 
from the Coinless Arcade with photos of some of the newest and best computer 
games around. Take a stroll through our Coinless Arcade. We think you'll like 


what you see. 


] "Roari" ''Yipal" This is (he оту 
dialogue between the two fighting 
dinosaurs that star in this two-player 
game. The dinosaurs, maneuvered by 
players with joysticks, try to bite each 
other on the back of the neck. A nice 
touch is that the battle is not even to the 
death—when the score of one dinosaur 
goes to zero, it retreats into the dis- 
tance. Dino Wars, by Robert Kligus, for 


the TRS-80 Color Computer, $39.95 (саг- 


tridge), from Radio Shack, One Tandy 
Canter, Fort Worth TX 76102. 


The graphics and music of Leo 
Christopherson make Voyage of 


the Valkyrie a top-notch game. You com- 


mand the attack ship Valkyrie and must 
secure the island of Fugloy by finding 
and capturing the ten castles there. 
Norse place names and occasional 


music from Wagner operas lend a 
distinctive style to this дате. Voyaga о! 
the Valkyrie, for the TRS-80 Model і or ti! 
(shown here) or the Apple il or ЇЇ Plus, 
$39.95 (disk), from Advanced Operating 
Systems, 450 St. John Road, Suite 792, 
Michigan City ІМ 46360. 


This original game 15, in some 
ways, the opposite of the popular 
Star Castle arcade game. You command 


the ship in the middie, and you try to last 
as long as possible against kamikaze 
ships that are battering your shields. 

You can shoot past your shieids at the 
enemy ships, but they are very hard to 
hit. Space Warrior, by Marc Goodman, 
for the Appie I! or Il Pius, $24.95 (disk), 
from Broderbund Software, 2 Vista Wood 
Way, San Rafael, CA 94901. 


miim 
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Zl Apple Panic is one of the most 
creative and novel games to be 


invented for a microcomputer. The smail 
creatures after you are “аррів5," and 
you have only one way of stopping them. 
You must dig holes in the walkway you 
аге on; when an "apple" falis into one 
and is temporarily stuck there, you must 
knock It through before it can get out of 
the hole and repair the walkway. Unlike 
80 many arcade games that can often 
defeat you in less than a minute, this 
game is slow paced and easy to play (al- 
though it is stil! challenging). Apple 
Panic, by Ben Serki, for the Appie ll or і! 
Plus, $29.95 (disk), from Broderbund 
Software, 2 Vista Wood Way, San 
Rafael, CA 94901. 


5 Kayos is an assault on the 
senses. While a field of asteroids 


distracts your eyes and two colored air- 


Gregg Wilimns, Senior Editor 


craft (middie) try to ram your ship (at 
bottorn), your objective 15 to shoot те 
quickly moving red ship zooming across 
the top of the screen. Kayos, for any 
Atari 400/800, $34.95 (disk or cassette), 
from Computer Magic Ltd, 176 Main St, 
Port Washington NY 11050. 


2 The classic game Galactic Empire 
has recently been translated for 
the Atari 400 and 800 computers. In this 
free-form game of military strategy, you 
command the flagship Orion and must 
use your limited resources to conquer 
and hold the twenty Inhabited planets of 
the known galaxy. Galactic Empire, by 
Douglas Cariston (Atari translation by 
David Simmons), for the Atari 400/800, 
$79.95 (cassette), from Adventure Inter- 
national, POB 3435, Longwood FL 32750. 
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Olympic Decathlon 15 the qualities that guarantee suc- Decathlon, by Timothy Smith, for 


definitive game for the cess. In the 110-meter hurdle the Apple 11 or И Plus, $29.95 
armchair athiete. Actually, event (shown here), you have to (disk), or the Radio Shack 
Olympic Decathlon is a series of press two paddle buttons in an TRS-80, $29.95 (disk or 
games that lets up to eight exact sequence to make your cassette), from Microsoft 
people compete in the ten player “тип” he jumps when Consumer Products, 400 18th 
events of the Decathion. Timing уои hold down a button for Ave NE, Suite 200, Bellevue WA 
and finger endurance are the ionger than an instant. Olympic 98004. i 
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9 Earth is a battleground! 
You must patrol the skles, 
shoot down strange creatures 
that materialize from thin air, 
and rescue humans that are 
being abducted by a mysterious 
blue-winged creature. This 
game, loosely based on the 
Williams Defender coin-operated 
game, has the most breath- 
taking graphics I've seen to 
datel Gorgon, by Nasir бебе, 
for the Apple il or 1! Plus, $39.95 
(disk), from Sirius Software, 

2011 Arden Way $2254, 
Sacramento CA 95825. 


START 


ELAPSED 4! ІНЕ 


9 Most microcomputer 
games that are versions of 
existing board or equipment 
games aren't worth the disks 
they're printed on, but Raster 
Blaster does not fali into that 
category! ignore the totally 
realistic ball movement if you 
want to, but the robot arms that 
can hold a bail in play for later 
release are a feature that no 
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existing pinball machine can 
match. Raster Blaster, by Bill 
Budge, for the Apple 11 or il 
Plus, $29.95 (disk), from 
BudgeCo, 428 Pala Avenue, 
Piedmont CA 94611. 


Missile Command, one of 

the most popular coin- 
operated arcade games 10 date, 
is now avallabie in a cartridge 
for the Atari 400 or 800 
computers. The trackball of the 
coin-operated verslon has been 
replaced by an Atari joystick, 
and you have only one missile 
base (not three), but the sights, 
sounds, and behavior of the 
original game are still there. 
Missile Command, for the Atarl 
400/800 computer, $39.95 (car- 
tridge), from Atari Inc, Consumer 
Division, 1195 Borregas Ave, 
Sunnyvale CA 94086. 


5 This night-driving game 
features flve Grand Prix- 
type racetracks, manual or 
automatic conditions, sound, 
varying road conditions, and 
several other options. The 
graphics and human engineering 
on this game are very good. 
international Grand Prix, by 
Richard Orban, for the Apple |! 
or li Pius, $30.00 (disk), from 
Riverbank Software Inc, POB 
128, Smith's Landing Road, 
Denton MD 21629. 


So you like the Pac-Man 

arcade game? Then your 
only decision Is which 
microcomputer look-alike to 
buy—Snoggle (left) or Gobbier 
(right). Snoggle reproduces the 
piay of the original game better, 
but Gobbier has smoother and 
more interesting graphics. Both 
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Computer-game enthusi- 

asts have been “‘landing”’ 
spaceships on other planets for 
as long as computers have been 
around. Now you can try your 
Skill on the Commodore VIC with 
the new Super Lander game. Of 
course, the most dangerous 
landing sites are the most 
rewarding. VIC Super Lander, for 
the Commodore VIC computer, 
$29.95 (cartridge), from 
Commodore Business Machines, 
681 Moore На, King of Prussia, 
PA 19406. 


3 Most arcade games glve 
you three “‘lives.'’ When 
you use them up, the games 
end. Not so with Star Thief; 
destroyed ships are recreated at 
the edge of the screen, and you 
keep playing until various enemy 
ships carry off all the "power- 
pods” in the center of the 
screen. The game, based 
loosely on the Ripoff coin- 
operated arcade game, can be 
played from either the keyboard 
or the game paddies and has a 
two-player cooperative 
version—both of you against the 
computer. Star Thief, by James 
Nitchals, for the Apple il or 1! 
Plus, $29.95 (disk), from Cavalier 
Computer, POB 2032, Del Mar 
CA 92014. 
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are for the Appie ІІ. Snoggle, by 
Jun Wada and Ken Iba, $32.95 
(disk), from Broderbund Soft- 
ware, Box 3266, Eugene OR 
97403. Gobbler, by Olaf 
Lubecke, $24.95 (disk), from 
On-Line Systems, 36575 Mudge 
Ranch Road, Coarsegold CA 
93614. 
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Eastern Front (1941) is 

possibly the first fun war 
game for people who hate war 
games. The playing screen is 
several times larger than the 
video-display window—but you 
can see the entire map by 
smoothly scrolling the window 
across It! Also, the map 
changes with the seasons, the 
game has no charts or tables 
(the computer does ali the 
calculations automatically), and 


there are no long waits for the 
computer to finish a move (it 
does its calculations while you 
are entering your moves). 
Eastern Front (1941), by Chris 
Crawford, for the Atari 400 or 
800 computers, $26.95 
(cassette) or $29.95 (disk) plus 
$2.50 shipping and handling, 
from the Atari Program 
Exchange, POB 427, 155 Moffett 
Park Dr, Sunnyvale CA 94086. 


5 "From darkest dungeons to 
deepest space!" This 
extravagant claim is fulfilled by 
the game Ultima, a graphics- 
oriented role-playing game. The 
game takes place in several 
locations—outdoors (shown 
here) and in space, a three- 
dimensional dungeon, and a 
castle. Ultima, by Lord British, 
for the Apple il or И Plus, $39.95 
(disk), from California Pacific 
Computer Co, 1623 Fifth St, 
Davis CA 95616. 


Even though you're in the 
Asylum, they are trying to 
kill you, and you have until 
morning to get outi Asylum is an 
adventure дате (that 15, a 
puzzle to be solved) with 
graphics, full-sentence 
commands, and a real-time 
Clock that gives you a deadline 
for getting out. Not only is it a 
devious game, it is a very good 
buy for the money. Asylum, by 
Frank Corr, Jr and William 
Denman, Jr, for the Radio Shack 
TRS-80 Models | and Ш, $14.95 
(cassette), $19.95 (disk), from 
Med Systems Software, POB 
2674, Chapel НЇН NC 27514. 
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Build a Touch Tone 
Decoder for Remote Control 


I'm lucky. Every month I can chip 
away at my mental list of unfulfilled 
fantasies through my Circuit Cellar 
project for BYTE. The editorial staff 
thinks of these articles as "a selected 
mixture of electronic theory and 
hardware presented as a practical ap- 
plication for personal-computing en- 
thusiasts." [That's what Steve thinks 
we think. . . .RSS] Up to now I have 
carefully avoided revealing my true 
motivations. 

This month, however, my "selected 
mixture" turned into a long-term 
engineering project. Let me explain. 

I have always wanted to be able to 
telephone the computerized home- 
control system in my house from 
anywhere in the country, to find out 
what the conditions are like in and 
around the house, be informed of 
problems or messages, and remotely 
control lights and thermostat settings. 

This idea is neither new nor 
something found only in science fic- 
tion. Any computer presently 
equipped with an autoanswer modem 
could conduct such a dialogue with a 
remote user terminal, transmitting 
and receiving ASCII (American Stan- 


Touch Tone is a registered trademark of the 
Bell Systern for its dua--tone. multiple-frequency 
signaling system. 

Some figures accompanying this article were 
provided through the courtesy of the intema- 
tional Telephone & Telegraph Corporation and 
Mostek Corporation. 
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Steve Ciarcia 
POB 582 
Glastonbury CT 06033 


dard Code for Information Inter- 
change) characters. 

But I really don't want to carry an 
ASCII terminal with me. For the sim- 
ple functions ] propose, even carrying 
a small pocket terminal is quite a 
bother. 1 don't need a full keyboard 
for a few simple coded inputs, and 
with a little innovative thinking I can 
eliminate the need for a message 
display at the remote end of the com- 
munication. 


Innovative Thinking 

The keypad on a Touch Tone 
telephone receiver is а readily 
available, convenient means of 
transmitting data, (Only telephone 
instruments from the Bell System are 
properly called Touch Tone; the 
generic term used by other telephone 
manufacturers is dual-tone, multiple- 
frequency, or DTME, signaling.) 
Where only rotary-dial telephones 
are available, а battery-powered 
DTMF keypad can be carried much 
more easily than any full-function 
terminal. Decoding of DTMF signals 
by my home-control computer, 
therefore, became one cornerstone of 
my remote-command arrangement. 

The other cornerstone was to be 
output in the form of audible 
responses: words spoken over the 
telephone line by a voice synthesizer 
driven by the computer. Those who 
have read my June and September 
1981 articles know I have been ex- 
perimenting with two voice-synthesis 


integrated circuits: the Digitalker 
from National Semiconductor and 
the Votrax SC-01 from the Votrax 
Division of Federal Screw Works. Us- 
ing these components, I designed the 
Micromouth and Sweet Talker speech 
interfaces, respectively. Either of 
these, interfaced in an approved way 
to the telephone line, could give me 
the voice-response capability I envi- 
sioned. 

My first step was to decode the 
ОТМЕ tones. Аз the title of this arti- 
cle indicates, I didn't get much fur- 
ther. 


Pitfalls for the Unwary 

There are many decoding schemes. 
Most work only at room temperature 
when the tide is high and the moon is 
Full. Even though they might work 
under ideal circumstances, the cir- 
cumstances encountered in transcon- 
tinental communication are often far 
from ideal. Decoding DTMF tones 
reliably turned out to be a much more 
difficult task than I imagined. 

Budgeting a couple of days to build 
the DTMF decoder and set up the 
telephone interface, I started by look- 
ing through other magazines for ap- 
propriate circuits. There were very 
few such circuits (this should have 
been a clue), and most of them used 
type-567 small-scale-integration 
phase-locked-loop tone-decoder 
chips. 

In a classic me-too approach, I 
wired up seven LM567 tone decoders 


and tested a quick-and-dirty circuit. 
Unsatisfied with its reliability, I add- 
ed a separate bandpass filter to the in- 
put of each LM567. This greatly im- 
proved the signal-to-noise ratio, but 
it used a hundred components. I put 
this circuit aside and tried using 
separate bandpass filters with an in- 
tegrated DTMF tone-decoder chip. 
This reduced the component count by 
25 percent, but it was hardly the 
"quick-build" Circuit Cellar project I 
wanted. I soon realized why I hadn't 
seen many articles on personal ap- 
plications of DTMF decoding. 

Telephoning my computer and 
having it respond with audible words 
will have to wait. We have to begin 
with the subtopic of DTMF encoding 
and decoding. 


Principles of DTMF 

The next time you pick up the 
handset of a Touch Tone or other 
DTMF-dialing telephone receiver, 
press one of the keys and listen. The 
sound you hear, aside from the dial 
tone, is not a single-frequency sine 
wave but a combination of two fre- 
quencies, The 12 keys are arranged in 
four rows and three columns, as 
shown in table 1 on page 45. All the 
keys in a given row or column have 
one tone in common. For example, 
pressing the digit "9" (row 3 and col- 
umn 3) produces an 852 Hz and a 
1477 Hz tone simultaneously. 
Similarly, pressing "4" (row 2 and 
column 1) produces 770 Hz and 1209 
Hz tones simultaneously. 

The full DTMF-encoding standard 
defines Four rows and four columns 
for a total of 16 two-tone combina- 
tions. Standard telephones use only 
12 of these combinations, but for the 
purposes of this discussion we shall 
consider all 16. Depending upon your 
application, these extra codes may be 
useful. 

The eight frequencies associated 
with the rows and columns are 
separated into two groups. The low 
group, containing row information, 
has a range of 697 Hz to 941 Hz. The 
high group, containing column infor- 
mation, covers 1209 Hz to 1633 Hz. 
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Photo 1a: А standard Touch Tone DTMrF-encoding module used by the Bell 
System. It can encode tone pairs for four rows and three columns of the full 
DTMF matrix. 4 | 


JN 


Photo 1b: The back side of the Touch Tone module showing the transistorized in- 
ductance/capacitance oscillators and the mechanical levers and contacts. 
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Figure 1a: Block diagram of the Mostek MK5087 DTMF (dual-tone, multiple-frequency) signal encoder. 
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Figure 1b: Schematic diagram of a DTMF-encoding circuit that employs the MK5087, a 4-by-4 matrix keypad, and a 3.579545 MHz 
color-burst crystal. 
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As you сап see from table 1, there is 
little bandwidth between frequencies. 

А variety of methods are employed 
to generate and decode these tone 
combinations. Generally, the level of 
sophistication employed in these cir- 
cuits is governed by the application. 
Telephone companies strive for 
reliability and aren't particularly con- 
cerned with the size and weight of the 
result. Apparently, the telephone- 
company engineers primary concern 
is that the system should still work 20 
years from now and withstand a 
nuclear attack. Thus, except in the 
very latest equipment, discrete LC- 
(inductance/capacitance) tuned cir- 
cuits are usually found in telephone- 
company equipment. 

Non-telephone-company commer- 
cial users of ОТМЕ signaling take а 
different approach. Instead of LC- 
tuned circuits, they generally prefer 
crystal-controlled integrated-circuit- 
based systems. One system is not 
necessarily better than the other, but 
the large telephone companies have 
more facilities for winding inductors. 

In computer-control applications, 
the approach I recommend is to 
follow in the footsteps of the com- 
mercial designers, using large-scale- 
integrated circuits where possible. In 
the case of encoding the row and col- 
umn signals, this route is obvious and 
the cost is relatively low. DTMF 
decoding, on the other hand, is fairly 
complicated and relatively expensive. 
Before choosing one of the cheaper 
approaches, try to make a fair 
evaluation of the time involved in 
building and troubleshooting such a 
circuit and weigh that against a slight- 
ly more expensive integrated circuit 
with fewer potential problems. 


DTME Encoding 

Telephone companies have tradi- 
tionally used transistor LC oscillators 
to encode the DTMF tone pairs. The 
practical alternative for the rest of us 
is use of an integrated tone-encoder 
component, such as the MM53125 
from National Semiconductor and 
the MK5087 from Mostek. Referred 
to as integrated tone-dialer circuits, 
these chips divide a 3.579545 MHz 
reference frequency into the eight 
DTMF frequencies. The frequency 


combinations are selected by a 12- or 
16-key matrix keypad connected 
directly to the chip. The output is a 
stair-step D/A (digital-to-analog) ap- 
proximation of the mixture of the 
high- and low-group tones. No fre- 
quency adjustment is necessary to 
meet standard ОТМЕ specifications, 
and the average circuit configuration 
requires little more than the keypad, 
a crystal, and the integrated circuit. 
Figure 1 shows a block diagram of the 


MK5087 and a typical DTMF- 
encoder circuit. 

If you don't want to assemble a 
ОТМЕ encoder, Radio Shack sells an 
encoder complete with a 12-key 
keypad. Using an ММ53125, the 
CEX-4000 tone-generating keypad 
module (catalog number 277-1010) 
presently costs $16.95. To use it, you 
also need a 3.579545 MHz crystal 
(number 272-1310), which costs 
$1.99. Simply add a power supply 


Photo 2: The Radio Shack DTMF-encoding keypad module (catalog number 
277-1010), which incorporates the National Semiconductor MM53125 tone- 


encoder chip. 


Column Ò Column 1 
1209 Hz 


Row 0, 697 Hz 
Row 1, 770 Hz 
Row 2, 852 Hz 


Row 3, 941 Hz 


High Group 


Column 2 Column 3 


1336 Hz 1477 Hz 1833 Hz 


Table 1: The dialing matrix of the DTMF (dual-tone, multiple-frequency) signaling 
system. The two-dimensional matrix allows 16 different combinations of tones to 
represent 10 digits and 6 control signals. The low-group frequencies correspond to 
the matrix row; the high-group frequencies correspond to the column. Column 3 is 
| not normally used in tone dialing, but it can be useful in remote-control applications. 
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МС1458 
МС1458 
MC1458 
MC1458 
LM587 
LM567 
LMS67 
LM567 
LM567 
LM567 
LM567 
741502 
741502 
741502 
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TO РЕАК AT 
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and speaker to make it fully opera- 
tional. 


DTMF Decoding 

ОТМЕ decoding is considerably 
more complicated than DTMF en- 
coding. Only recently has the advent 
of the single-chip decoder/receiver, 
such as the ITT MSD3210, made 
reliable DTMF decoding easy to 
achieve, In fact, I didn't find out 
about this hybrid component until 
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2.2K 
2.2K 
1.0 uF 
0.01 pF 
MC1458 1.8K 0.01 uF 
1002 
1.8K 


after attempting to build a number of 
other circuits. If I had had this device 
initially, I could have devoted more 
tíme to the other parts of my remote 
home-control arrangement. How- 
ever, since you might appreciate the 
MSD3210 and its kin more by seeing 
what you are missing, 1 will cover 
some of the other circuits I con- 
structed. 

The circuits range in complexity 
from approximately 100 components 


down to just two: a single integrated 
circuit and a crystal. 


Discrete-Filter DTMF Decoder 
Whatever the circuit, the purpose 
of a ОТМЕ receiver is to decode tones 
that indicate which key was pressed 
on the transmitter, The output from 
the decoder can be a logic pulse on 
one of 12 output lines, a 4-bit binary 
code, or separate 2-bit row and 2-bit 
column outputs. The latter two 
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Figure 2: Schematic diagram of a DTMF-decoding circuit that employs separate LM567 tone decoders with associated input filters for 
a total of approximately 100 components. 
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methods combined with а 


“tone- 


detect” strobe signal are most fre- 
quently employed for connecting the 
DTMF receiver to a computer. 

Most of the DTMF receiver circuits 
produced by hobbyists have incor- 


ы 


porated seven type-567 tone-detector 
chips, one for each of the four low- 
group frequencies and for three of the 
four high-group frequencies (the 
fourth high-group frequency is not 
needed in many applications). The 


Photo 3: A Touch Tone DTMF receiver, used by the Bell System, consisting of 
tuned inductance/capacitance circuits and relays, This type of transistorized 
analog tone detector is quite accurate but very bulky. 


ИТТИ 
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Photo 4: The assembled prototype of the DTMF-decoding circuit shown т the 
schematic diagram of figure 2. This brute-force method requires about 100 com- 
ponents that take much patience to assemble and adjust. 
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LM567 is а phase-locked-loop fre- 
quency detector that can be adjusted 
to detect the presence of a particular 
frequency even at very low signal-to- 
noise ratios. Detection errors are 
reduced with the addition of high- 
gain bandpass filters on each LM567 
input. 

The usual technique is to connect 
the seven or eight LM567 analog fre- 
quency detectors in parallel. With 
опе LM567 adjusted to each of the 
frequencies in table 1, DTMF 
decoding simply consists of determin- 
ing which pair of LM567s is detecting 
tones. While this circuit works fine in 
the lab (or Circuit Cellar) under ideal 
conditions, experience has shown 
that the extraneous noise often pres- 
ent on telephone lines can cause con- 
siderable false detection. 

Figure 2 illustrates a slightly better 
12-key analog ОТМЕ receiver that 
uses separate filters and LM567 tone 
decoders. Each filter and tone 
decoder combination is tuned for a 
specific frequency. Three 74LS02 
quad two-input NOR gates, 1С12 
through IC14, present a 1-of-12-line 
output. Stable operation of this cir- 
cuit requires the use of Mylar or 
polycarbonate capacitors in each 
filter section and 1-percent-precision 
resistors where noted. 


Integrated Tone-Receiver Chips 
The alternative approach to analog 
ОТМЕ decoding is digital. The first 
ОТМЕ receiver I built that I trusted 
used a CMOS (complementary metal- 


Lower Upper 
Detection Detection 
DTMF Frequency Frequancy 
Frequency (Hz) Limit (Hz) Limit (Hz) 


697 
770 755 
852 834 
941 922 
1209 1184 
1336 1309 
1477 1447 
1633 1600 


683 


Table 2: The standard DTMF frequen- 
cies with the minimum and maximum 
values accepted within the 2-percent 
tolerance of digital tone-decoding 
devices such as the Mostek MK5102. 
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Figure 3a: Block diagram of the Mastek MK5102 DTMF decoder/receiver. This device accepts DTMF signal inputs in two frequency 
bands, one each for the high group and low group of tones. А digital method is used to count the frequency of the signal being 


received. 


oxide semiconductor) integrated 
tone-receiver chip, the Mostek 
MK5102. The internal functions of 
this device are shown in figure 3a on 
page 52; its input-filter requirements 
are shown in figure 3b. Figure 3c 
shows a block diagram of a typical 
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DTMF-receiver circuit using the 
MKS5102. It consists of three basic 
components: group filters, limiters, 
and digital tone receiver. 

In a digital DTMF-receiver circuit, 
the input is first separated through 
filters into the low-group frequencies 
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Figure 3b: Input frequency-band requirements of the MK5102. Аз you can see, the 
required bandpass slopes are stringently steep. 
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and the high-group frequencies. The 
amplitude is then hard-limited to 
match the tone receiver's input cir- 
cuitry. The МК5102 detects the 
ОТМЕ tone through a digital count- 
ing method, The zero crossings of the 
incoming waveforms are counted for 
nine periods and the results averaged 
over a longer period. (For these 
counting-type integrated tone 
receivers to operate correctly, the in- 
put frequency must be exact within 
+2 percent, as shown in table 2.) 
When a valid DTMF-digit tone pair 
has persisted for a minimum of 33 
milliseconds, the data are latched on- 
to the outputs, and the output strobe 
goes high. When the valid digit is no 
longer received, the output strobe 
goes low. 

Many experimenters have been led 
down the garden path with regard to 
these integrated tone-receiver chips. 
At $20 they appear to be a bargain. 
But the difficult part of implementing 
this circuit is not decoding the tone 
pairs; the filters cause the problem. 
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Figure 3c: Block diagram of a typical DTMF-receiver circuit that uses an in- 
tegrated tone receiver like the MK5102 with high- and low-group filters and 


limiters. 


As you can see in figure 3b, the 
bandpass requirements are excep- 
tionally tight. Many people buy the 
tone-receiver chip only to realize they 
can't design filters. 

Dusting off my disused filter-design 
talents, I decided to see if this method 
was feasible at all. Figure 4 on page 54 
shows an outline of the bandpass- 
filter method I used. It consists of a 
fifth-order high-pass filter in series 
with a fifth-order low-pass filter. The 
circuit was duplicated and tuned 
separately to cover each of the two 
group ranges. 

On the high-group side, for exam- 
ple, the high-pass section allows all 
frequencies above 1150 Hz to pass 
through. The output of this section in 
turn is fed to a low-pass filter with a 
cutoff beginning at 1650 Hz. 
Theoretically, the combined circuit 
should be a bandpass filter that passes 
only the frequencies between 1150 Hz 
and 1650 Hz. Similarly, on the low- 
group side, the bandpass was selected 
to be the range of 650 Hz to 1000 Hz. 
Figure 5 on pages 56 and 57 is a 
schematic diagram of a circuit that 
embodies the design in the block 
diagram of figure 4. 

Wiring and testing this circuit gave 
me a much greater appreciation for 
LSI (large-scale integration) devices. 
While the circuit of figure 5 does 
work, the filters have a cutoff slope of 
only 30 dB per octave, which is 
marginal. The MK5102 generally re- 
quires a band separation of 33 dB, but 
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it will receive correctly with separa- 
tion as poor as 22 dB if there is no 
noise. Everything worked under Cir- 
cuit Cellar conditions, but I won't 
guarantee anything on the telephone 
line without further experimentation. 

A definite improvement could be 
obtained by using faster operational 
amplifiers, such as LM318s, instead 
of the LM741s and MC1458s used 
here. However, 1 merely wanted to 
see if building such a circuit was feasi- 
ble, and I don't necessarily recom- 
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mend its use, especially considering 
the DTMF receivers I am about to 
describe. 


Hybrid Bandpass Filters 

The answer to the previous prob- 
lem is to buy an off-the-shelf filter 
with the exact requirements necessary 
for DTMF decoding. Of particular 
significance is a pair of hybrid band- 
pass filters from ITT (International 
Telephone & Telegraph Corporation) 
North, Microsystems Division, called 


Text continued on page 58 


Photo 5: Prototype of the DTMF-decoding circuit of figure 7. This much more 
compact approach to DTMF decoding uses two ITT 8-pole hybrid bandpass 
filters (for group separation) and the Mostek MK5102 DTMF decoder/receiver. 
The total cost of the parts is about $85. 
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e Font Editor 

e Pascal Mid-Res Graphics 

e Applesoft Head Screen Utility 

e Тор & Bottom Scralling 

e Pascal Vaipatch 

e Graphics Template 
Character Set EPROMs 


| $37.00 
The Soft 


Video 
Switch is 
an auto- 
matic ver- 
sion of the 
popular 
Switch- 
plate. it 


The time tested Videoterm 80 


$29.00 ea | 
column card: 


е BO characters х 24 lines 
е True decenders 
e 7 x Ясһагастег resolution 
e Low power consumption 
ә Compatible with most word 
processors 
е Softcard and CP/M compatible 
= Modem compatible 
e Most popular character set of 
any BO column card 
e Alternate character fonts avadable 
Suggested retal price $345.00 


knows 

whether it should display 40 or 80 
coiumns or Apple graphics. іс does 
the tedious work of switching vidro- 
Out signals So you don't have to. The 
Soft Video Switch can be controlled 
by software. Any Videoterm with 
Firmware 2.0 or greater may be 
used with the Soft Video Swatch. 

The single wire shift mod is also sup- 

ported. Package price є $35.00 


The ariginal Keyboard and Display 
Enhancer is still available for Revi- 
sion 0-6 Apples (on which the new 
Enhancer 1 will not fit) These 
Apples have memory select sockets 
at chip locations 01, E1 & F1. The 
Keyboard snd Display Enhancer 
allows entry and display of upper & 
lower case letters with fully func- 
tional shift keys. It does NOT have 
user definable keys пог a type ahead 
buffer The price is $129.00 


ә Half Intensity 

e inverse 

e German 

e Katakana (Japanese) 

ә Line Drawing Graphics 

(Expanded) 

e Spanish 

ә French 

= Math & Greek Symbols 

в Super Б. Subscript 
Dvorak EPROM 
(Enhancer) 
Lower Case Chip 


$29.00 
$29.00 


HIBH-PASS FILTER 


10K 15K 56К 


, 0.0157 0.015ре 


НОТЕ: ALL CAPACITORS ARE 


DTMF 0-16 роқ MYLAR OR POLYCARBONATE 


Г>-) 


ANALOG 
INPUT 


HIGH-PASS FILTER 


10K 15K 564 


0.05шҒ | 0.056 0.05дЕ „ UOSkF 0,.05ыҒ 
3 


Figure 5; А filter circuit built from separate high-pass and low-pass stages for the high and low tone groups. While this circuit can be 
used with the MK5102, hybrid bandpass filters such as the ITT 3044 and 3045 exhibit superior performance. 


New! TI LCD Programmer. i 45.Day Free Trial. | 
Hexadecimal and Octal Calculator/Converter. The best way іо evaluate the TI LCD | 
The brand new ор ТІ LCD Programmer can save you DOR nar Wr beled В 
AP ren чө мы hours of work. № was designed specifically for the | 15 от 15 дауы ПІ уоште пат ташла. | 
diu a problems you do, and has features that make it Ideally — | order now by calling toll-ree: | 
t3 23 E C Tm suited for applications іп computer programming, | 1.800-858-4580 | 
debugging, repair and digital logic design. | in Texas сай 1-808-745-8895 | 
а рет, arithmetic in any of three number bases — OCT, | Lines open & am to 6 pm CST | 
E Integer, two's complement arithmatic in OCT and HEX. i Just give us your пате, shipping address | 
а One's complement capability in ОСТ and HEX. | амі Visa or MasterCard number and ме | 
ғ Converts numbers between OCT, DEC and HEX. | == Gan еч же ЖО теріге анд | 
E Же I -- 4 parentheses available at each of four ] handing (Texas residents also add 5% 1 
* Logical functions AND, OR, EXCLUSIVE OR and SHIFT П ae oe р 
operate bit by bli on OCt or HEX numbers. | н | 
i Unisource Electronics, Inc. 
Unisource Electronics has committed to buy ТГв Initial | P.O. вох 64240 e Lubbock, Tx. 79464 | 
жле? of this unique product. Availability is |. ! 
imited! Order now. | ' When used for business. | 
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LOW-PASS FILTER 


" P " 


T 0.0124 F T 0.012 uF Т 0.012дЕ 


ін. = 


LINT TER 


OUTPUT 


NOTE: ALL CAPACITORS ARE 


MYLAR OR POLYCARBONATE 
LIMITER 


14914 


LOW-PASS FILTER 


10K 15K 56K 1K Е 
| à D LOW- GROUP 


39K TT OUTPUT 
MCIABS 166 
LM?41 
T AE" ue 10K 10K  g 10K ок 
* - i 
LM741 
0.0164 F 0.016uF MC1458 


MC1458 


MC1458 
LM741 
LM741 
MC1458 
МС1458 
МС145В 


-.ы»»»к»һм»ь 
CD CD (D < -4 © CD (D) + 


GET THE LATEST SOFTWARE PRODUCTS NOW... 
...CHECK OUT OUR 2020 RANGE 


THE FIRST IN A SERIES OF ADVANCED MICROCOMPLITER SOFTWARE РАОПИСТ$ FROM OUR 2020 RANGE (Б THE WP2020 V Vl e ) | | 
WORD PROCESSOR SYSTEM. Via \ 
DESIGNED FOR THE HEATH/ZENITH ТЕШ COMPUTES RUNNING UNDER CP/M* 2.2. ГТ OFFERS MORE FACILITIES THAN V. V о) ; 
MOST OTHER MICROCOMPUTER WP SYSTEMS. CHECK THESE. ұр, / = 
@ МЕ THE БТАНЈАНО FEATURES TOU WOULD EEKPECT REI АМ ADV AMCEC ҮРЛЕП № XFECHAL 647 ПЕ CA УЕ Foes тосе CE TIGFS Qu КЕТ AZ ЧТАМПАЯҒО m, 

MONA E EAT OR ANN ANA REBATE т MENU GAWEN SYSTEM UESIOMED FOR tYPUSTE AMD MCMETARIG тире aht NO Vj гә ) 

COMPLICATED CONTROL COUES TO REMEMBER 

€ FAS" fO FOLLOW FINST YIME USER DOCUBGENT AT HOM m "E СНОВА СО WEDRHREG - PRINTER ОВУ ЕЯУ ARE ALL ЩН ih- YOU LAN А | | 
a ЗР ИЙ CHECKER AND MERGE DOCUMENT IBODUA EB АҒАТ Нн Аі STANDARD. WO BE РАСА УС, НЕРО ТЯ ANO LETTERA WATIS MINUTER OF RST AL лім "PN PM 

айтында PROGR а TO MaN - онаа "- e SUPPORTS BACWUMOuMD PRINTING ЖӘНЕ WOOKING 0 OTHER DOCUMENTE V 7) | > 
ы "ye as = ean, E EE T ИНФА, TD AMA тй НЕ OW FILING STZTÉM TTA DOCUMENT MAMEL LIP TQ 72 EHARACTERS LONG А, | 
OTHER ің МЫ INCLUDE. ЕРО FHIANCIAL PLANNER. СМИ COME NGUFAGLE MANAGER ===] CALL UI TODAY | j со 
SPECHEY F OM 8%" ESD ВИЙ НЕМ ORDERING. ғұртты REQUIEM onsen ac pape v VISA sen шылымға вымыеыт іы 


“CHM RED IETEREO Ты DIQUI AL RESEARCH ТИР УЗО REGHITEREG Ты CIBAFF CONS РАСА. гуа өс DEAL En ENCLH4RI ES PALOME 


= 
т , 
gnam BEER тема слое пез POR TUUS ROAD LONDON IT ALA TELOI 2274681 LA 20 20 
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Circle 134 on inquiry card. 


68000 LP on 
the S-100 Bus? 


YES, AVAILABLE NOW 
FROM DUAL SYSTEMS! 


[18 mHz 68000 microprocessor. 
O 16-megabyte direct addressing. 
О 32-bit internal arithmetic. 


О Minicomputer type instructions 
including MULTIPLY. 


Г] FULL IEEE-696 S-100 compliance. 
Runs with all 4 mHz S-100 boards 
and automatically runs faster 
when accessing Dual Systems 
memory boards, for FULL SPEED 
OPERATION OF THE 68000. 


О Powerful vectored interrupts. 
7 Vectored interrupts, including 
NMI, as well as alternate mode 
having up to 256 interrupts. 


П On board monitor ROM for 
immediate use. 


О Connector for future addition 
of memory management unit for 
multi-user operating systems. 


O Built to the highest industrial 
standards with 200 hour burn-in. 


CPU/68000 CPU board $1195 


32K-byte 8/16-bit NONVOLATILE 
RAM board, for secure storage of 
rograms you are developing. 
Allows FULL SPEED CPU operation. 
CMEM-32K, per 32K-bytes .. 5895 


32K-byte 8/16-bit EPROM board, 
EPROM-32K 9 


Serial МО board, 510-2, $285 
All of the above with cabinet, power 
supply and backplane 53685 
OEM and Dealer pricing 15 available 


Sales representatives in most metropolitan areas 


i 


system reliability/system integrity 


DUAL SYSTEMS 

CONTROL CORPORATION 
720 Channing Way, Berkeley, CA 94710 
(415) 549-3854 © TWX 910 366-2035 
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Text continued from page 53: 

the 3044/3045 DTMF group filters. 
Each filter is contained in a 24-pin 
dual-inline package and plugs into a 
standard integrated-circuit socket. In- 
ternally, each is an 8-pole bandpass 
filter with specifications far exceeding 
the minimum requirements of the 
MKS5102. (A performance curve of 
the model 3044/3045 filters is shown 
in figure 6 on page 58.) 


GAIN [dB) 


1000 
FREQUENCY (Hz) 


Using these filters, the entire DTMF 
receiver can be constructed with only 
16 components, as shown in figure 7 
on page 62, a vast improvement over 
the complex circuits of figures 2 and 
5. 


The Ultimate Goal 
І thought 16 components was the 


ultimate until I discovered two new 
Text continued on page 63 


048 + 1.048 


2000 


Figure 6: Passband curves of the ITT 3044 and 3045 hybrid bandpass filters, designed 


specially for DTMF applications. 


4-bit binary 
D2 


OB 
0 
0 
0 
0 
0 
0 
0 
1 
1 
1 
1 
1 
1 
1 
1 
0 


оа----оссоо----ооо|9 


сос» +0 0 00 4 (ль со № 
Сз => = С) O = n С) С) -—^ 2 о о - 2 о 


O =- OQO = 0D = O з O a 09502 O = 


Dual 2-bit 
row/column 


column 


= = OOQ ÑM ЭООООО 9 
-= O -= O > ғ. ОСО —һ ә —ь ООО о 
eb = А = .А СС» 2 о Су ОО о О 
= 4 =^ se оО —ъ ЭО. оО – Со О - 0 


Table 3: The two output formats of integrated ОТМЕ receivers showing digit cor- 
respondences. Either a 4-bit binary or a split 2-bit row/column output format may 
be chosen. On the Mostek chips, the format is controlled through the FORMAT 
CONTROL input pin; on the ITT devices, the pin having the same function is 


labeled H/B28. 


with your Apple 


COBOL is the most effective business language. 

Apple li is the most friendly business computer. 

CIS COBOL with FORMS-2 brings together the 
best features of COBOL and Apple to enable you to 


deliver the most effective, user-friendly applications. 


Business Programmers: Take the COBOL 
expertise you have acquired on big business 
mainframes, and use it on Apple Il to create friendly 
applications that will talk directly to your users — 
where it suits thern best, on their own desks. 

CIS COBOL's dynamic module loading gives 
you big application capability and the FORMS-2 
source generator lets you build and modify 
conversational programs from visual screen 
formats, creating much of the code automatically. 


Application vendors: CIS COBOL with 
FORMS-2 steps up the pace for your development 
ofthe high quality professional application 
packages needed today. And creating them in 
COBOL makes them more maintainable. 


Start tall 
business 


Over half the Apple !!'$ now being sold are going 
to business or professional users so demand for 
quality applications is growing fast, creating big 
business opportunities for you. 


Stability proven by the US Government. 
CIS COBOL has been tested and approved for two 
consecutive years by the US General Services 
Administration as conforming to the ANSI "74 
COBOL Standard. Apple 11 under CP/M Is included 
in СІЗ COBOL's 1981 GSA Certificate of Validation 
(at Low-Intermediate Federal Standard plus 
Indexed |-О and Level 2 Inter-Program 
Communication). 


Get your hands on CIS COBOL at your 
Apple dealer. 
Talk business with him now! 


Micro Focus inc. 1601 Civic Center Drive 
Santa Clara, CA 95050. Phone: (408) 248-3982. 


ШІ) MICRO FOCUS 


CIS COBOL with FORMS-2 for use on Ihe Apple Il with CP/M is an Apple Disiributed Product. 
CIS COBOL and FORMS-2 are trademarks of Micro Focus. CP/M Is a trademark of Digital 
Research Apple llis a trademark of Apple Computer. 


Circie 109 on inquiry card. 


Clrete 135 on Inquiry card. 


The 
Ultimate IEEE ШЕ Description 


| | MON OUT| OUT | Provides signal that is one-tenth differential input 
S-100 Memory 


1 

2 Internal Test Point 
Wou Id ees 3 Positiva Supply Voltage 

4 

5 


О BE NONVOLATILE holding data — 
for up to eight years with the Gain Adjust li, resistor from Gi to Gil increases sensitivity (see 
power off. lable 4b 


ОКОМ AT 6 MHZ 


without wait states 6 Gain Adjust 111, resistor from СП to Gill decreases sensitivity (see 
table 4b) 
D RUN IN 8 OR 16-BIT - 
systems with 8 or 16-bit 7 Negative Supply Voltage (ground) 
wide data paths. 8 
E A EE Duis де ct. 9 Crystal Out, 3.579 MHz crystal connected from pin 9 to pin 10 
О HAVE DYNAMICALLY 10 Crystal in (Tie to Vp if external oscillator is used) 


MOVABLE WRITE 11 E Enable Internal Oscillator. Tia to Vp if crystal is used, tie to V, if 


PROTECT AREAS to prevent external oscillator is used. 
accidental erasure of programs - 


anthedtieal даб 12 Alternate Time Base. If XEN is high, АТВ is clock output. If XEN 
interrupts for orderly system 13 DV |Баһа Valid. Indicates tone burst has bean detected by going to 
shutdown & power failure high logic level. Will remain high until tone Is removed or CLRDV 
recovery. | is pulsed high. 

14 CLRDV | Clear Data Valid. Pulsing this pin to a high logic level will reset 

DV. 

15 D8 Digital outputs. These outputs provide a coded represen- 

16 DA tation of the signal received when DV is high. The code is 

17 02 selected by H/828 (pin 19). 


18 D1 

19 Н/В28 | Code Select. When tied to Vp, the output on lines ОВ through D1 
is hexadecimal, when tied to Yy, the output is binary-coded 2 of 
8. 


Output Enable. When this pin is a logic high, the output codes on 
lines D8 through D1 are enabled. When this pin is a logic low, 
outputs D8 through D1 assume a high-impedance state. 


21 "= Inhibit 1633 Hz. When this pin is at a logic high, the 3210 will 


20 


... Available Now 
from Dual Systems 


The Dual Systems CMEM 
menn boards combine high- 22 


detect only digits 0 through 9, #, and *. When at a logic low, the 
3210 will detect all 16 tone-pair combinations. 


speed CMOS memories with new | 23 | RNG о More nagative of the two analog inputs 


5-10 lithiu atteries to give 
Qut ЗШ ТЯ реа ЕР M 24 ТЇР More positive of the two analog inputs 


oard while retaining the instant 


writability of a high-speed Table 4a: Descriptio "— - ve s 
read/write RAM. These industrial res m eng n of the pin functions of the 3210 integrated tone 


grade boards are ruggedly built 
and are burned-in for 200 hours. 


О CMEM-32K, 32K-bytes... $895 | 
О СМЕМ-16К, 16K-bytes.... $795 FACTOR Resistance GII-GIII 
С CMEM-8K, BK-bytes 300B | 1 megohm 

53 | 63 | 47 

| eo | ax 

| 103 | 2% 


12.7 150k 


OEM and Dealer pricing is available. a | 
Sales representatives in most melropalitan areas. 7.1 ИШЕ — | 
ААА 


[ 15e — БЕК” 
system reliability/system integrity 


DUAL SYSTEMS Table 4b: Varying amounts of signa! gain may be obtained from the adjustable-gain 
CONTROL CORPORATION stage of the ITT MSD3210 by connecting different values of resistance, shown here, 


720 Channing Way, Berkeley, CA 94710 to the three gain-adjust input pins. 
(415) 549-3854 * TWX 910 366-2015 " 
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FORT 


Currant tab over 
value and CP 
location displayed al 
all times. 


Deupdate command 
included along with 
other utilities. 


Works vary wal! with 
memory mapped 
video. 


ELETI TETTI 


Maintains its own 64 
byte buffer that never 
changes location. 
Any text transferred 
to it via CTRL-T will 
remain until systam 
shut-down or another 
CTARL-T transfar. 


«XFOR/MAT»»'" 
SCREEN EDITOR 


an 
DATA ENTRY SYSTEM 


An absolute must for the 
serious FORTH programmer... 


1 
$ {= Etar marke the home position. 


Кон is the ties for all good programmere to quit playing gamam 
and get down tc business. (with Forth of course...) 


KV 33 Corporation 


Message dispiayed 
when iNsert mode is 
toggled on via 


<<< FDR/AMAT >>> CTAL-N, 


A special formatted 
list routine included 
for printer output. 


D ә o bii Бара Г ee e e H 


CP ia naver atlowad 
outside of the 
FORTH screen 
boundary. 


Less than two lines of 
code nead to be 
changed fo work on 
most any terminal. 

( Clear screen code 
and the XY cursor 
addressing.) 


Screen format for the standard CRT version. 


Lis! of commande: These commands are for the TeleVideo 912, but 
are very easily modified lo match the character 
sel or special functions keys on any terminal. 


DEL Delete — Delete character Io left and move CP №№ one position, 
CTAL-L Righi arrow — > — CP advances one posilion to right. 
CTRL-H Left arrow | €—- — CP advances one position Io belt. 

CTRL-G Get character — Character at CP location із erased when all text on 
Hne to righ! ік moved left one position. Tha end ol line character 
location is blanked out. 

CTRL-| Таб over to next lab location — The tab over count is stored as а 
variBble snd can be changed Io any number belween 0 and 63. 
CP will advance to next location each tima command із given. 

CTRL-) Down arrow — CP moves down one line and maintains same 
column position. 

CTRL-K Up arrow — СР moves up one line and mainlains same column 
position. 

CTRL-E Erase line — Line occupied by СР will be completely erased. 

CTRL-S Spread open — Ali lines below and including CP line move down 
one lina. . last line is lost. 

CTRL-T Transfer — Тгапвізг the CP бле Io the editor buffer. , .the editor 
bulter contents will be overwritian. 

CTRL-R Read — Read а copy of the editor bufler into the line occupied by 
CP. , editor buffer contents remain unchanged, 

CTRL-D Delete and close — All fines below CP move up опа line and fast line 
is erased to ali spaces. . original line is overwritten, 

CTRL-C Clear — All lines below and including lina occupied by СР are 
erased to sil spaces. . total screan Is erased if CP is on first ling. 

CTRL-B Beginning of line — CP moves to leftmosl position on lina. 

HOME Home — CP moves to lop leftmost position of Forth screen. 

RETURN Return key — Do a carnage return line feed. 

CTRL-Z Zap to end of line — All text from CP to end of lina is erasad. 

CTRL-F Find — Search screen starting at CP posilion for a string Іва! 
matches the contents of the editor buffer. (This routine is 
purchased separately. | 

CTRL-N ІМмзегі mode is toggled on or off — Character input at CP location 
will push text on current line to right one position, . lasi charactar 
on line will be lost. . delete, valid character antry, control-G and 
control-N are tha only commands recognized while in iNsert mode 

. cConirol-G works ihe same. . .delete not only delates the 
character to the jafi, hut alan moves text irom CFP to end of line lefi 
one position. . .control-N will toggle iNsert mode ofl, 


CTAL-O Quit editing and retum 1a Forth. 


€ Copyrighi 1961 


Three listings included. The first listing is for use with a standard 
CRT tarminal. The second and third listings are for use with a 
Memary Mapped Video (16х64 and 24x80), 


The above example refiects a transfer of lina 3tg the editor buffer via 
control- T. The editor buffer contents can be read into any line 
occupied by Character-Pointer via control-R. This buffer never 
changes location and its contents are displayed atall times. It is very 
handy for relocating lines or moving lines from one screen to 
another. 


Please note the "NSERT/ON" message displayed at the upper right 
to indicate that the iNsert mode has been toggled on via CTRL-N. 
This message is arased when iNsert mode is toggled off. 


The TAB over count is stored as a variable so it can be changed at 
any time. The current value is always displayed to the right of 'ТАВ=", 


СР location is maintained within the boundaries of the Forth screen 
at all times. Its value is always displayed to the right of "ОР, 


Mamory requirements are well under 2K. 


All code conforms ta the Forth-79 Standard. Each line of code is fully 
explained and flow-charted (Forth style) for easy modification. 


Bomb proof. , .all unused control codes are trapped. 


Must be used with a CRT that has cursor addressing or with a 
Memory Mapped Video. 


The FINDWO package is sold separately but space has been 
reserved In the EDitor for future insertion. It will prove to be an 
invaluable toot for finding a word or wards in a screen or searching a 
wide range of screens. Н is fully documented and flow-charted. We 
spent a tremandous amount of time on this routine and have cut the 
search tíme down to under a second per screen (for a screen that i5 
already in memory). 


Send check or money order in ihe amount of $50.00, payable to 
KV33 Corporation, and receive complete source code, flow-charts, 
documentation, and instructions for bringing up on your system. 


FINDWD package Із $35.00. Must have the above screen editor to 
operate. 


Please Include extra postage for overseas orders, shipping welght 10 oz. 


KV33 Corporation е Р.О. Box 27246 • Tucson, Arizona 85726 е (602) 889-5722 


Circle 215 on inquiry card. 


Р.О. Box 27246 / Tucson, Arizona 85726 


FILTER LIMITER TONE RECEIVER 


HIGH-GRQUP 
FILTER 
QUT 
TA 
|ТТ 3045 
ANALOG 1C4 DIGITAL 
OUTPUT 
DYMF INPUT MKS 1020-5 
FROM 
TELEPHONE- LINE A 
INTERFACE 
— | > STROB 
E 


LOW - GROUP 
FILTER 
OUT 


T. 
ІТТ 3044 


3.579545 MHz 
CRYSTAL 


Figure 7: Schematic diagram of a DTMF-receiver circuit that employs the ITT 3044 and 3045 hybrid bandpass filters and the MK5102 
decoder. 


MON OUT 8| би Gipi 


O1AL-TONE- ADJ DA 
REJECT GAIN |16 
FILTER STAGE 127 
| 02 
1B 
CMOS теа д 
81 ру 
DECODER |14 Piscis 
E H/B28 
m ч 
| IN 1633 
| 
VOLTAGE 
REG VREF IH kN 
m 
а [EN p ELLO. а ‘M ee eee 
Г 10 Т 
| XIN XDUT 
] | | 
кер э Ге ey ИЕ 23 3.50 МН: 
==> CavsTAL 


Figure 8: Block diagram of the ITT MSD3210 hybrid thick-film-technology DTMF decoder/receiver shown іп photo 6 on page 68. 
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Туре 


ITT3045 
ITT3044 
MC1458 
MK5102N-5 


+5 М GND 


1 


-12У +12 V 


18 13 5 
18 13 5 

4 8 
6 


Power connections for circuits shown in figure 7. 


TELEPHONE -LIME 
INTERFACE 
COUPLER 


EN H/B2B ХЕМ 


ITT 3210 


Ұр 


DATA 
OUTPUTS 


| — STROBE 


3.579545 MHz 
CRYSTAL 


Figure 9: Schematic diagram of connections to the MSD3210 for use as а ОТМЕ 


receiver. 


Text continued from page 58: 
integrated circuits from ITT, the 
MSD3210 and MSD3201. The 
MSD3210 is a hybrid DTMF tone 
receiver that uses thick-film 
CMOS/LSI technology. The output 
is a 4-bit code directly compatible 
with standard CMOS logic. As 
shown in the block diagram of figure 
8 on page 62, the input signal is 
received on the telephone-line- 
compatible inputs called, for 
historical reasons, "tip" and "ring." 
(This compatibility does not, 
however, necessarily mean that you 
can connect it directly to a telephone 
line and still be in compliance with 
telephone-company tariffs.) Each line 
is protected for a voltage range from 
—200 to +200 volts, and the two 
provide a balanced differential input 
impedance of 600 k ohms. 

The output of this first stage is 
passed through a high-pass and dial- 


tone-reject filter into an adjustable 
gain and attenuation stage. Next, the 
CMOS LSI decoder circuit provides 
bandsplitting, tone detection (by the 
digital zero-crossing method), and 
timing functions. The output code is 
selected by the H/B28 (hexadecimal 
or binary-coded 2-of-8 select) line. 
The code relationships are shown in 
table 3. When the DV (output strobe) 
line goes high, a tone pair is present 
on the input lines and the output data 
levels are valid. Table 4 on page 60 
describes the functions of all the 
MSD3210's pins. A complete DTMF- 
receiver circuit, as shown in figure 9 
on page 63, requires only two com- 
ponents. 

While my personal choice for a 
ОТМЕ receiver right now is the 
М503210, ІТТ also makes а true 
single-chip CMOS DTMF receiver (as 
opposed to a hybrid package) 

Text continued on page 68 


Circle 136 on Inquiry card. 


Toughest Boards 
in Town... 
IEEE 696/S-100 


NON-STOP CLOCK 


Keeps time with power off. Our 
industrial clock utilizes a new 
lithium battery for 3-9 years use. 
Fasiest clock to program you'll ever 
see. Runs in all 5-100 systems. 


О Year, date, hrs, mins, secs, msecs. 
D) Uses new LSI CMOS chip. 

О Vectored interrupts. 

О CLK-24 |. 


A/D CONVERTER 


IEEEG96/5-100 AIM-12 industrial 
standard module designed for 
industrial analog-to-digital use. 


С Runs in all §-100 systems. 

2 32-channel, 16-differential ГІ 12-bit 
resolution/accuracy. П 25-microsecond 
conversions. 

ГІ Instrumentation amplifier. 

О BASIC program provided, O AIM-12, 
5695 or $785 w/1-1000 gain transducer 
amplifier. 


D/A CONVERTER 


АОМ-12 IEEE696/S-100 industrial 
level digital-to-analog (D/A) 
converter. 


С 12-bit + 1/2 L.S.B. accuracy over 
full 0-70*C temperature range. 

О Outputs 0-10, + 5, or € 10 volts. 

С Short circuit protection, all outputs. 
О Switch-programmable for multiple 
boards. 

О АОМ-12, 5575 


VIC 4-20 


Standard output for industrial 
control 4-20 mA О/А converter. 
Used in conjunction with the 
D/A board. 


ViC4-20, 5445. 
DUAL 77 Data Acquisition 


and Control System- 


Built to industrial standards; designed 
for severe environments. BASIC 
language makes programming easy. 
Access to hundreds of sensors. 
Expandability to meet your increased 
needs. Nonvolatile memory. Power 
interruption recovery with automatic 
restart. DUAL 77 is economical: 
$5985 & up. 


р б'. 


system reliability/system integrity 


DUAL SYSTEMS 

CONTROL CORPORATION 
720 Channing Way, Berkeley, СА 94710 
(415) 549-1854 ® TWX 910 365-2035 
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Figure 10: Block diagram and pinout specifications of the ITT MSD3201 CMOS DTMF-decoder/recetver chip shown in photo 7. 
Because of the inherent ease of manufacture of CMOS components, the price of the 3201 may be expected to fall. 


EXTENDED PROCESSING ANNOUNCES 


THE MODEL EPZ-A SINGLE BOARD COMPUTER 
APPLICATION ORIENTED DISTRIBUTED PROCESSING FOR THE S-100 BUS 


Don't така one CPL run multiple programa. 
Make multiple CPU's run one or more pro- 
grams. The EPZ is a complete 280А computer 
designed to work in PARALLEL to your existing 


CPL. It is designed to do YOUR applications. 
Lise it in applications where your present CPU 
isn't quite fast enough by itself or where intel- 
ligence is needed to control a peripheral and 
your present CPU doesn't have enough time. If 
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even more processing capability is needed then 
add a second EPZ. Аз many as 64 EPZ's could 
be added if you had enough slots in your sys- 
tem. Each one operating independently and not 
taking any RAM or ROM from your present sys- 
tem or from each other. This is your chance to 
add processing power and expandability to your 
system and still keep your present hardware 
and software intact. 


Features include: 

m 4MHz 280А microprocessor. 

@ ROM operating system. 

т BK of fast static RAM for trouble free 

operation. 

в 8 bit parallel 1/0 and 2 status ports to inter- 
face with the host CPLJ. 

ш 8 bit parallel 1/0 and status flags to interface 
to the users appilcation 

в 2K EPROM (2718) expandable to 4К (2732). 

B Software supplied to interface 808 0 
CPU to the EPZ. 


№ The EPZ features the latest in PC board 
design. Including 4 layer construction for 
the ultimate in noise suppression. Silk screen 
and solder mask are also used. All IC's are in 


sockets. 

и Expansion connector and ИО connector at 
the top of the board. Can be expanded to 
64K of RAM. All ZBOA signats are avaiable 
and buffered for maximum flexibility. 

ш Comes completely assembled, tested and 
ready to run without any hardware modifi- 
cations to your system. 

@ Optional utility software to interface the host 
to the EPZ. Contact Microbyte for details. 

B Price of $595.00. 


AVAILABLE FROM 


Microhyte Computer Systems 


279B So. Bascom, San Jose, CA 95124 


(40B) 377-4685 
DEALER INQUIRIES INVITED 
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TIMING 
CIRCUITRY 


pv 


H/828 


OUTPUT 
REGISTER 


OUTPUT 
DECOOER 


DATA CLEAR 


5 


1N 1633 


(Тһе A2-3D1 | 
Graphics Family... „=> 


professional graphics "nasa E 


for you 
and your Apple il. 


ЭЛОЛОСІС 


Communications Corp. 
713 Edgebrook Drive 
Champaign, IL 61820 
(21T) 359-8482 

Telex: 206995 


Apple’ rs ће registered trackemark of Apne Computer Ine 
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Apple/6502 Software 
Development Tools from 


MicroCraft Systems, Inc. 
RGL Real-time Graphics 


With RGL you can write programs for Apple Il HI-RES 
graphics that move and rotate 3-D objects at real-time 
speeds--fast enough to make interactive animations 
possible. RGL is ideal for educational uses, interactive 
graphics are easy to program, even for beginners. An 
object is created by drawing lines in 3-D Space, and as it 
moves and rotates, its size and perspective are 
automatically adjusted. The source code library of 
example programs includes several two player games, a 
function to print a HI-RES screen, and many other 
graphics programs. Programs are very short, our tank 
battle animation, with garne paddles controlling two tanks 
is only 4 pages long. 

A text file is compiled into a BRUNable program. RGL is 
a very efficient structured language, similar to С. No 
additional hardware or software is needed. Also available 
on Apple CP/M disk. 


RGL System (Compiler and SuperEdit) ......... $130 
RGL compiler and documentation............. $85 
Documentation with Demo disk .............. $25 


Cassette vers. (Resident compiler and screen editor) . . $60 


SuperEGit кш screen editor 


Horizontal scrolling allows 80 columns * Move cursor by 
character, line or page * Search and replace * Block move 
and copy * Versions available for most 80 column boards 
иШ ............. $75 (Manual only... $15) 


MacroLink Complete 6502 Assembler 


Disk Assembler, unlimited source file size, nestable file 
includes * Recursive macros and nestable conditional 
assembly * Links source or object code * Editor provided 
MacroLink ........... $125 (Manual only... $15) 


DiskScreen visk Utility 


Display a complete disk sector in hex and ASCII using 
HI-RES screen, edit sector by typing over display. With 
0o 5 МИНОУГ ОЧИТО $40 


Note: All programs require a single disk drive and 48K. 
When ordering please specify configuration. 


Inquire about 6800 and 8080/Z80 cross-assemblers. 
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CompuView 


New 


Software 


8086 Software 


* VEDIT full screen editor for CP/M-86, SCP 86-DOS and 
IBM Personal Computer. 


* CP/M-86 BIOS for popular S-100 disk controllers and 
SCP 8086 computer. Source Code $90 


V-COM Disassembler 


Finally a Z-80 disassembler for CP/M which produces 
easy to read code, a cross reference table and handles 
INTEL and ZILOG mnemonics. У-СОМ is exceptionally 
fast and produces an .ASM file directly from a .COM file. 
V-COM can accept two user created information files. One 
contains assignments of labels to 8 and 16 bit values; the 
second specifies the location of tables and ASCII strings. 
The resulting .ASM file will then contain labels and proper 
storage allocation for tables and strings. Each information 
file may contain nested ‘INCLUDE’ to other files. Each 
package includes variations of V-COM compatible with the 
TDL, MAC and two types of ZILOG assemblers. $80 


Е astScreen CRT emulation and Screen Line Editor 


FASTSCREEN enhances your memory mapped 
hardware by providing a fast and highly compatible 
emulation of popular CRT terminals. The screen line 
editing allows you to move the cursor to any line on the 
screen, edit it and re-enter it without retyping. (Great 
when you mistype a long command line). It also includes 
paging and optional interrupt driven keyboard routines. 
(FASTSCREEN is provided as source code and requires 
assembly language knowledge for installation.) $85 


PIICEON 24x80 S100 
Video Board 


The PIICEON V-100 offers memory mapped speed, 
but being 1/0 mapped, uses no mernory space nor bank 
select. FASTSCREEN is the perfect software driver for the 
V-100. Fully assembled and tested by PIICEON, the 
company known by OEMs for reliability. 

PIICEON with FASTSCREEN ................. $480 
PIICEON board опіу...................... $460 


CP/M 
IZABLE 


| CUSTOM 
FULL SCREEN EDITOR 


The Industry 
Standard is 
ER ol User 
Oriente 


VEDIT is user oriented to make 
your editing for program development 
and word processing as fast and easy 
as possible. Particularly unique is the 
customization (installation) process 
which makes VEDIT the only editing 
package that allows you to determine 
your own keyboard layout and use 
any available cursor and function 
keys. Just think of the difference it 
makes in your ease of leaming and 
usage to type cursor and function keys 
instead of memorizing obscure control 
characters. The customization extends 
to much more, takes only a few 
minutes and requires no 


programming knowledge. 


Unequaled Hardware 
Support 


The CRT version directly 
supports over 35 terminals (including 
ANSI standard) in its installation 
menu and utilizes 'smart' terminal 
features such as line insert/delete, 
reverse scroll, status line and reverse 
video. Function keys on terminals 
like the Televideo 920/950, Heath 
H19, IBM 3101 and XEROX 820 are 
all supported. The memory mapped 
version is extremely flexible, supports 
bank select such as on the SSM VB3 
and screen sizes up to 70 X 200. 
With this level of customizability and 
hardware support, VEDIT will be fully 
integrated into your system. 


User Oriented 
Features 


You get the features you need, 
like searching, a scratchpad buffer for 
moving and rearranging sections of 
text, complete file handling on 
multiple drives and iteration macros. 
For ease of use VEDIT has features 
you won't find elsewhere, like 
automatic indenting for use with 
Structured languages such as Pascal 
and PL/I. You are less likely to make 
a mistake with VEDIT, but if you do, 
one key will ‘Undo’ the changes you 
made to a screen line. And if you 
run out of disk space with VEDIT, you 
can easily recover by deleting old files 
or even inserting another diskette. 
Take a hint from our customers who 
have other editors and word 

rocessors. They find VEDIT the 
test and most comfortable to use. 


Full Screen Editing 
with Exceptional 
Speed 


VEDIT gives you true ‘what you 
see is what you get’ full screen 
editing. It creates and edits standard 
text files of up to one diskette in 
length, which are fully compatible 
with all compilers and text processors. 

VEDIT's unequalled speed is partly 
due to its ability to edit up to 47K of 
a file entirely in memory, There is 
no slow and annoying continuous 
disk accessing as found on most other 
editors/word processors. Yet you can 
still handle multiple files, insert a 
specified line range of another file 
anywhere in the text and even change 
diskettes. 


CompuView 


New Word 
Processing 


The new word-wrap and ability 
to print any part of the file makes 
VEDIT suitable for simple stand-alone 
word processing, or it may be used in 
conjunction with a text processor. 
Printer control characters can be 
imbedded in the file. The cursor's 
line and column positions can 
optionally be displayed. 


Now for 
Xerox 820 


IBM 8088 
Ordering 


Many dealers carry VEDIT, or 
you may contact us for fast delivery. 
Specify your microcomputer, video 
board or the CRT terminal version, 
the 8080, Z80 or 8086 code version 
and disk format required. 
Demonstration versions available for 
some machines. 


VEDIT - Disk and manual 
For 8080 or Z80 ......... $145 
For CP/M-86 or IBM 8086 . .$195 
Manual only $15 


VISA or MASTERCARD Welcomed 


АВ ә 8 в es ва т (d Go & э a 


Apple II Softcard * TRS-80 II and 1 
SuperBrain * Heath H8/H89 * Altos 
NorthStar * Vector * MP/M * IBM 


(P/M and MP/M are 


ishered Wademarks of арӯз Research, ine. 
Apple ЇЇ is reyistermt 
trademark of М 


1955 Pauline Blvd., Suite 200 
Ann Arbor, Michigan 48103 


(313) 996-1299 


PRODUCTS, INC. 
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Text continued from page 63: 

designated the MSD3201, the internal 
structure of which is shown in the 
block diagram of figure 10 on pages 
64 and 65. It uses a slightly different 
technique to proces the DTMF 
signal. After the usual 60-Hz-reject 
and bandsplitting filters, the 3201 


DIAL TONE 
REJECT 
| FILTER 


IIT msp 
3210 


Block Diagram ITT 3210 


uses eight bandpass filters to detect 
the tones by analog means (remember 
the seven LM5675s1), rather than the 
digital method employed in the 3210. 
Other than that, its operation is 
similar to the 3210's. 

The MSD3201 is aimed at high- 
volume users. In common with any 


CMOS 
LSI 
DECODER 


1 


о 
9 XOUT 


О 
10 XIN 


| 358 МН? 
CRYSTAL 


Phota 6: Ап even more compact DTMF receiver can be made using the ITT 
MSD3210 hybrid thick-film-technology ОТМЕ decoder/receiver chip. A single 
dual-inline package and a crystal form the compleie receiver, at a cost of about 


$70. 


3201 


Integrated DTMF Receiver 


оноп - 


[3201 is a complete Dual Tone Multiple 

су (DTMF) receiver detecting a selectable 
12 or 16 standard digits. No front-end 

ing is needed. The only externally required 

pnts are an inexpensive 3.58-МН2 television 


Photo 7: Most future high-volume designs will use advanced devices such as this 
ITT MSD3201 single-chip CMOS ОТМЕ decoder/receiver. 


68 December 1981 © BYTE Publications Inc 


integrated circuit of this type, its price 
will drop in volume production. 


Making the Connection 

Before you decide to build one of 
these circuits, be aware of the restric- 
tions in attaching it to the telephone 
line. Like a direct-connect modem or 
automatic telephone-answering 
device, any of these circuits must be 
connected through an FCC- (Federal 
Communications Commission) ap- 
proved line-protection transformer or 
coupler, This line-interface device is 
installed to protect the telephone 
system from half-asleep ex- 
perimenters who might short 115 
volts AC onto the telephone lines. 
The coupler generally consists of a 
600-ohm matching transformer and 
some overvoltage-protection com- 
ponents. If you plan on experiment- 
ing with the telephone lines, the 
telephone company will install a 
coupler for a low monthly charge. 

It is not absolutely necessary to 
directly connect to the telephone 
lines. In his book Telephone Ac- 
cessories You Can Build (reference 2), 
Jules H. Gilder describes the construc- 
tion of an automatic answering 
device using ап acoustic-coupling 
method. А small microphone hears 
the telephone ringing and triggers a 
solenoid that lifts the handset off the 
cradle. А speaker and microphone 
fastened over the mouthpiece and 
earpiece of the handset provide a link 
to the user's answering device. For 
casual use, this sort of kluge can be 
effective. 


Other Possible Approaches 

[ hope you can see the benefits of 
using the MSD3210 and 3201 DTMF 
receivers because of the effort re- 
quired to construct your own 
separate-component filters. Of 
course, Ї have a tendency to lean 
toward hardware solutions to any 
problem and avoid strenuous pro- 
gramming. If, however, you hold a 
black belt in machine-language pro- 
gramming, you might try an all- 
software approach. Conceivably, 
you could write an FFT (fast-Fourier- 
transform) routine to detect the 
DTMF frequencies. Personally, I'd 
rather do something else between ar- 
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| 
| 
| 


ticles than wrack my brain while star- 
ing at a video display. I'll just buy а 
few more chips. 

One place software might work 
well is the DTMF-encoding function. 
[ haven't tried that because I've 
always envisioned myself stepping in- 
to a phone booth in Butte, Montana, 
and “talking” to my computer 
through either the built-in Touch 
Tone keypad or a small handheld 
DTMF encoder. Software-generated 
tones might not be very portable. If 
your application is less mobile, you 
might try synthesizing the DTMF 
waveforms with software timing 
loops or through a simple О/А con- 
version. An informative article by 
John Renbarger entitled "A 
Telephone-Dialing Microcomputer” 
that deals with D/A-conversion 
signaling on a KIM-1 system was 
published in the June 1980 BYTE 
{page 140). 


In Conclusion 

Through a series of circuits ranging 
from a hundred components down to 
two, I have attempted to demonstrate 


both hobbyist and commercial 
decoding techniques. The choice of 
which one to build is generally a com- 
promise between assembly time and 
component cost, If you have a lot of 
spare time and an ample junk box, 
you might try building the 
100-component circuit. Designers 
working on commercial applications, 
on the other hand, would definitely 
opt For the latter. In my own case, 
wiring all those resistors and 
capacitors together once was enough. 
I will stay with the ITT MSD3210 and 
gladly pay the difference. 

Inasmuch as it may be a while 
before I have an intelligent conversa- 
tion with my computer, and 
technology moves very fast, perhaps 
by the time I am ready to fully imple- 
ment remote interaction with my 
computer I will discard DTMF signal- 
ing in favor of voice recognition, 


Next Month: 

In case you're interested in trying 
to generate DIMF waveforms by 
D/A conversion, well look at the 
basic principles of digital-to-analog 


NOW A HIGH PERFORMANCE 5100 BUS, 


32K STATIC RAM MEMORY FOR ONLY $325! 


FULLY ASSEMBLED, TESTED AND READY 
TO PLUG INTO YOUR SYSTEM. 


"Mmmm "mE tui: 
Compare These Features: 


» Runs al 4 MHz with по Wait States - Uses 200 
nsec, 6116 Memory IC's 


» Very Low Power, Only one Memory [C Active at 
One Time. |40 ma Active, 5 ma Inactive) 


e Byle Wide Memory ІС» Allow Replacement with 
2716 (5V| EPROMS for RAM/ROM Combina- 
tons, On Board Wait State Generator Provided 
for use with Slower 2716's 


» Supports Both Cromenco Style Bank Select 
Through Port 40H and Standard Bank Select 
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a [EEE 696 Extended Address Supported 

« Any Number of 2K Blocks may Бе Disabled Pro. 
viding Compatability with Memory-Mapped Video 
Displays and Controller Carda. 

+ 90 Day Warranty Parts and Labor 

Send Check or Money Order Today. Sorry, nu COD's 

please. California residents add 6% Tax. 

Computer Concepts 

8141 Engineer Road / San Diego, СА 92111 

Phone (734) 485-7779 
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and analog-to-digital conversion. Oh 
yes, you may find it interesting for 
other applications, too. 8 
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Editors Note: Steve often refers to previous 
Circuit Cellar articles as reference material for 
the articles he presents each month, These ar- 
ticles are available in reprint books from BYTE 
Books, 70 Main St, Peterborough NH 03458. 
Ciarcia's Circuit Cellar covers articles appear- 
ing т BYTE from September 1977 through 
November 1978. Ciarcia's Circuit Cellar, 
Volume Il presents articles from December 
1978 through June 1980. 


The following items are available 
from: 


The MicroMint Inc, 

917 Midway 

Woodmere NY 11598 
telephone (516) 374-6793 


1. ITT M8D3210 Hybrid DTMF Tone 
Receiver.,....$66 

2. 3,579545 MHz crystal (for use with 
item 1)......$4 

3. ITT MSD3201 CMOS DTMF Tone 


Receiver.....,$95 
4. ITT 3044/3045 Group Filters (one 
pair)......$60.80 


Items 1 and 2 will be shipped from 
stock. For items 3 and 4, call to deter- 
mine availability. 


Please include $1.50 for shipping and | 
insurance, New York residents please 
include 796 sales tax. For orders to be | 
shipped outside rhe United States, 
please add $6. 


To receive a complete list of Ciarcia Cir- 
сиң Cellar kits avadable from The Мин». 
Mint, circle ТОО on the inquiry card 
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Vista Makes a Powerful Statement. 


Mass storage. Music and Ask us about our V-1000, a 
video boards, Memory. Our Pr oducts dual, eight-inch subsystem 
Whatever you need to make S eak for that combines state-of-the- 
your pasci systern moa p art technology with state-of- 
powerful and versatilė, Vis г budget ; 
Computer Company can Themselves. К, ы эс 
provide It. ^ 7 8 = ahs э}... 

| Е Innovative peripheral for the 
Ask us about disk drive 


Apple®, and we'll give you a 
complete description of our A800 
floppy disk controller, 


subsystems. We have complete 
hardware/ software packages for 
the Apple®, TRS-80™ and S-100 


Ask us for whatever you need to 
computer systems. make your particular systern fill 
Ask us about advanced your particular application. When 
components for Apple® 


you supply the questions, we 
supply the answers. 


COMPANY 

1317 E. Edinger Avenue 
santa Ana, CA 92705 

(714) 953-0523 

Call Toll Free (800) 854-8017 


*ApDpie is о registered trademark of Apple Computer, Inc. 
“Тр<-80 is a trodemark of Rodo Shack. a Tandy Ca, 


computers. We'll describe our 
Type-Ahead Buffer, Vista Vocalizer, 
Vision-80 and much mor. 


Check the Osborne Books You 


INTRODUCTORY 
BOOKS 


Business System 
Buyer's Guide 


by Adam Osborne and Steven Cook 


Purchasing a computer for any 
business is a complex process, 
but this book will help. Before 
you buy any computer, read this 
book. You'll never make a better 
investment. #47-0, $7.95 0 


An introduction to 
Microcomputers 
Volume 0: 

The Beginner's Book 
by Adam Osborne 


Here's the book to start with If 
you know nothing about micro- 
computers but wish to learn. Pro- 
vides the concepts you'll need to 
understand this technology. 
26-8, $4.95 О 


An Introduction to 
Microcomputers 

Volume |: Basic Concepts 
by Adam Osborne 


The world's best selling textbook 
on microcomputers uses con- 
cepts that are common to ail 
microprocessor systems. Shows 
what a microcomputer can do, 
and how it does what it does. 
This edition is the most com- 
prehensive and up-to-date in- 
troduction to microprocessor 


systems available anywhere. 
#34-9, $12.99 C1 


4 


Running Wild-The Next 
Industrial Revolution 
by Adam Osborne 


An insider's look at the micro- 
electronics revolution. Will the 
coming years prove to be a 
dream or a nightmare? Running 
Wild tells the story. 422-4, $3.95 0 


GUIDES 


Apple Il ™Users Guide 

by Lon Poole, Martin McNiff and 
Steven Cook 

Complements your Apple |І 
owners manual. Our guide will 
tell you more about your Apple (1 
or Apple Ij plus computer than 
any other single source. This 
guide is a complete BASIC 
programming tool. It covers all 
the special features of the Apple 
computer. и48-2, $15.00 С 


РЕТ/СВМ "" Personal 
Computer Guide 

by Adam Osborne and 

Carroll Donahue 

А step-by-step guide which takes 
you from the "on" switch to as- 
sembly language subroutines for 
your Commodore system. it's a 
BASIC tutorial and covers many 


recent CBM products. 
#55-1, $15.000 


“ae 


se 


PROGRAMMING 
BOOKS 


nce and Engineering 
BASIC Programs 
ed. by John Heilborn 


An important collection of the 
most valuable programs for 
scientists and engineers. Easily 
used on most popular micro- 
computers. &63-2, $15.99 O 


Some Common BASIC 
Programs 


by Lon Poole and Mary Borchers 
76 well designed and brilliantly 
documented programs that solve 
a variety of problems in statistics, 
finance, and math. 


Generalized BASIC 


Edition 106-3, $14.99 O 
PET/CBM ™ Edition 
#40-3, $14.90 0 


TRS-80 ™ Level ІІ Edition 


н 454-3, $14.99 ГІ 


Atari™ Edition 
452-5, $14.99 C1 


All 76 programs ready to run on: 


PET/CBM "floppy disk 
633-0, $22.50 D 


PET/CBM “cassette 


#25-Х. $15.00 0 


TRS-80 "Level Il cassette 


«32-2, $15.00 0 


Practical BASIC Programs 
Here аге 40 useful and fully doc- 
umented programs designed to 
run on most microcomputers. 

Especially useful in small busi- 
ness and household applications. 


кашан BASIC) #38-1, $15.90 C) 


Osborne 

CP/M™User Guide 

by Thom Hogan 

The most complete and up-to- 
date CP/M book you can find. it 
wil! make your first use of CP/M 
easy. If you already own CP/M, it 


will help you modify your system. 
444-8, 5129911 


Ja 


CBASIC "User's Guide 


by Adam Osborne, Gordon Eubanks 
and Martin McNITI 


Co-authored by Gordon Eu- 
banks, the creator of CBASIC, 
this is more than a self-teaching 
textbook, it 15 the definitive ref- 


erence of the CBASIC language. 
#61-6, $15,000 


Want v 


BUSINESS 
BOOKS 


by Lon Poole and co-authors 


Osborne's three business sys- 
tems are renowned for excel- 
lence in design and documenta- 
tion. Our books explain in de- 
tail how to use the programs. 
They contain complete program 
listings, supporting technical 
documentation, and specific in- 
formation on changing and 
installing the programs. 


Payroll 
with Cost Accounting 
#22-5, $20.00 0 


Accounts Payable and 
Accounts Receivable 
#23-3, $20.00 0 


General Ledger 
424-1, $20.00 0 


ASSEMBLY 
LANGUAGE 
PROGRAM 
SERIES 


by Lance Leventhal and co-authors 


You needn't know anything 
about assembly language to use 
these books. Each one is a 
straightforward, — seif-teaching 
textbook thatis both precise and 
easy to understand. 


68000 ........... 162-4, $16.00 0 
6809 ............ (5-7, $1698 0 
6502 ............ 927-6, 516990 
е” 
78000 .......... #36-5, $19990 


6800 .......... „a 12-8, $15.99 0 
8080A/8085 .... #10-1,$15.990 


The 8086 Book 

by Russel! Rector and George Alexy 
Part assembly language text and 
part hardware reference, this 
book covers all of the 8086's 


most important features. 
029-2, $16.89 0 


INTERFACE 


Interfacing to S-100 (IEEE 
696) Microcomputers 

by Sol Libes and Mark Garetz 

Describes the S-100 Bus with 
unmatched precision. Covers 
mechanical and electrical design, 
logical and electrical relation- 
ships, bus interconnections, and 
much more. «37-3, $15.00 D 


421-7, $18.99 O 


Circle 326 on inquiry card. 


% 


РЕТ and the IEEE 488 Bus 
(GPIB) 

by E. Fisher and C.W. Jensen 
Provides chapters on all aspects 
of the General Purpose Interface 
Bus. Includes lines, signals, 


specifications, and much mora. 
#31-4, $15.99 0 


croprocessors for 
Measurement and Control 
by О.М. Auslander and Р. Sagues 
Learn to design mechanical and 
process equipment using micro- 
processor based “real-time” com- 
puter systems. This book allows 
readers (even those unfamiliar 
with machine or assembly lan- 
guage) to initiate projects. 
857-8. $15.99 0 


MICRO- 
ELECTRONIC 
REFERENCES 


Osborne 4 & 8 Bit 
Microprocessor 
Handbook 

by Adam Osborne and Gerry Kane 


The one source lor complete, 
objective and accurate informa- 


tion on 4 and 8 bit microproces- 
sors. This book describes virtu- 
ally every 4 and 8 bit micropro- 
cessor on the market today and 
allows you to evaluate any de- 


vice or combination of devices. 
i42-X, $19.85 D 


Osborne 16-Bit 
Microprocessor Handbook 
by Gerry Kane and Adam Oaborne 


А total reference book оп 
virtually every 16-Bit micropro- 
cessor, this book permits objec- 
tive evaluation and comparison 
of these new devices. 

#43-8, $19.95 O 


An Introduction to 
Microcomputers: 

Volume 3 - Some Real 
Support Devices 

by Gerry Kane and Adam Osborne 


Available with or without 3-ring 
binder or updates. Each device 
is described in detall, including 
an analysis of the best uses for 


that device. Book- #18-7, $15.00 O 
Binder - 419-5, $6.99 O 
Six Updates - #96, $25.00 [3 


HANDBOOKS 


68000 Microprocessor 
Handbook 

by Gerry Kane 

This handbook offers more in- 


formation about the 68000 than 


the manufacturers data sheets. 
#41-1, $6.00 D 


CRT Controller Handbook 
by Gerry Kane 


Describes five devices in the 
same thorough detail you'll find 
in Volume 3. Contains 13 tables 


and 149 separate illustrations. 
445-4, $6.89 0 


8089 МО Processor 
Handbook 
by Adam Osborne 


A complete presentation of the 
8089. The 8289 Bus Arbiter is 
also described with the same 
careful attention to design and 


application. 
#39-Х. $6.09 0 
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ORDER FORM 
Book Title, Book #, Price 


Osborne /McGraw-Hill 


Name 
Address 
City/State/Zip 


Pius: O .75/item 4th class OF $1.50/item UPS О $2.50/item Air Mail 
(California residents add applicabile tax.) 


Total amount enclosed $ or charge my L1 Visa О Mastercharge 


Card & 


Dept. B20 
630 Bancroft Way, Berkeley, CA 94710 


Call Toll Free: 800-227-2895 
in California (415) 548-2805 


ut 


О $10.00/item Overseas 
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( А you armchair 


athletes, Microsoft has 
a program for you. 
Slide your easy chair 
over to the computer 
and prepare to compete 
in an Olympic Decath- 
lon—10 events requir- 
ing speed, timing, and 
agility. 


Game of the Year 
When I first heard of 
this program, it sound- 
ed fairly bland. With its 
dull name, I just knew 
it couldn't compare to 
"Super-Intergalactic- 
Cosmos-Blasters.” 
Luckily, I happened 
to witness the presenta- 
tion of the Creative 
Computing Game of 
the Year award at the 
West Coast Computer 
Faire. Guess which pro- 
gram took the honors 
for 19807 That's right: 
Olympic Decathlon, by 
Tim Smith. At the pre- 
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Olympic Decathlon 


David А Kater 
POB 1868 
La Mesa СА 92041 


Olympic Decathlon 
SPEED = 500 (ҰҚ is a remarkable simula- 
DISTANCE = 2.5 M | tion of the two-day 
к event at the Olympic 
Games. It includes the 
100-meter dash, long | 
jump, shot put, high 
jump, and 400-meter 
dash on the first day. 
The second day fea- 
tures the 110-meter 
I - - hurdles, discus throw, 
Photo 1: The javelin throw (TRS-80 Model I version). pole уаш, javelin 
throw, and 1500-meter 
run. The winner of this 
combined event is con- 
sidered the world's best 
athlete. After you par- 
ticipate in the computer 
version of the decath- 
lon, you'll understand | 
why. 

Each event is dis- 
played in superb ani- 
mated graphics that | 
you control via the 
keyboard. The appro- 
priate keys necessary 


Photo 2: The javelin throw (Apple П version). for each event are dis- 
played on the screen 


sentation Tim gave us a firsthand demonstration of his | before each trial. These instructions are sufficient to | 
ingenious creation. When the presentation ended, I explore each event, but you may wish to consult the 
bought a copy and raced home to try it on my computer, manual for ways to approach some of the 

І wasn't disappointed; the program exceeds its promise. тоге difficult ones. 
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Systems II €x a total business system. 


зов COSTING MENU — Y | MASTER WENU | | 
. TRANSACTION ENTRY/DATE | INVENTORY 7. CHART OF ACCTS. DATABASE MENU 


|. 

‚ JOB/TASK TABLE MAINTENANCE 2.PAYABLES В, VENDOR MAINT. . FILE MAINTENANCE 

. J0B COST FILE MAINTENANCE В 3. RECEIVABLES 9. CUST. MAINT. . REPORTS/REPORT MAINT. 

‚ JOB COST REPORTING 4 PAYROLL 10. CHANGE DATE ‚ UTILITI + 

‚ EMPLOYEE TABLE MAINTENANCE S.LEDGER — 11. SY8./BACKUP ‚ RETURN TO SYSTEM MENU 

. RETURN TO MASTER MENU MO JOURNAL 12. STOP PROCSS 6. | SELECT [1-4]? 
О П Sue 


| | RECEIVABLES SYSTEM 
ACCOUNTS PAYABLES MENU (=н 


T OB 
| , . BENERATE BILLING 
3. PRINT CHECKS AND REGISTER LIT . MONTH END 
4. MONTH ENO | "aaa". 5. PAST DUE REPORT 
5. RETURN TO MASTER MENU тата . APPLY MONTHLY INTEREST 
SELECT [1-5]? | ЗЫ . RETURN ТО MASTER MENU 
Я SELECT (1-7]? 


" =- STATE 
| LEDGER SYSTEM MENU | pp P ENTOR SYSTEM MENU ы | XD AR 
|. FILE MAINTENANCE Е | і 

| - ! | . TRANSACTION FILE 
2. BAL SHEET/INCOME STATEMENT | ‚ FILE MAINTENANCE | | iF 
3. YEAR END PROCESS === 8 2. POINT OF SALES ! | Е MASTER Дд. 
@ 4. RETURN TO MASTER MENU "те, 3. REORDER REPORT . CALCULATE/PRINT CHECKS 
| SELECT [1-4]? | . RETURN TO MASTER MENU ә В PRINT 25 | 
SELECT (1-4]? | , RETURN TO MASTER MENU 


SELECT [1-7]? 
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SYSTEMS ІІ EX — EX for EXTENDED individual modules and later add additional] COMING SOON — Cash flow analysis with 
PERFORMANCE. Westware brings you the modules, such as Job Costing for graphics, Database Il with graphics, and Bill 
most completely integrated and simplest to contractors. The power of our system is іп of Materials for small manufacturers, 
use business software for your Apple the KSAM Firmware card that plugs into ihe - 
Computer. The SYSTEMS И EX is complete Apple. This card permits high speed DE Mr uae qc mil m 
with an integrated Database. Yes! The ОВИ searches and eliminates running sort 9, vy 9. гу. 


Database can move your system's files into routines to get your files in order. Layaway. 


Database format for customized reports or SYSTEMS II is available on 5%" drives, вла All Checks, statements and invoices use 


labels. also on the Corvus hard disk. А Corvus NEBS forms. 
Although the SYSTEMS НЕХ is a fully based system will give you the power and Dealer and OEM inquiries invited. 
integrated system, you may purchase capacity that challenges larger computers. 


Apple is a trademark of Apple Computers. 


О Yes, | would like to sample your software. Please 


ptg Ë -- ——=- — Yes. please send | send me the Systems Il Demo Package. My check 
===: St SS = Е Е =. eb d, for $25 is enclosed. 
Systems II €x TA 
2455 S.W. АН Ave. | 
Suite 2 Title 


Ontario, OR 97914 


(503) 881-1477 Company Name 


Address 


Suite 2 
| Ontario, OR 97914 City. ае др 
Circle 436 on inquiry card. | (503) 881-1477 
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At a Glance 


Name 
Olympic Decathlon 


Type 
Game/simulation 


Manufacturer 

Microsoft Consumer 
Products 

400 108th Ave NE, Suite 200 
Bellevue WA 98004 

(206) 454-1315 


Price 
$24.95 


Author 
Timothy W Smith 


Format 
514-inch floppy disk or 
cassette (TRS-BO only) 


S-100 ROM, 
RAM & 1/0 
BOARD 


Language 
280 machine code (TR5-80); 
6502 machine code (Apple) 


Computer needed 

16 К TRS-80 Model I, Level 
1 or П— вре version; 32 К 
TRS-80 Model I, one disk 
drive (two needed to do 
backup); 48 K Apple II or 
Apple Il Plus, one disk drive 
(two needed to do backup), 
and two game controller 


paddles 


Documentation 
48 pages for TRS-80; 
39 pages for Apple 


Audience 
Armchair athletes of 


all nations 


ECT's R?l/O is an S-100 Bus VO Board with 3 Serial 
ИО Ports (UART's), 1 Parallel /О Port, 4 Status Ports, 
2K of ROM with the 8080 Apple Monitor Program and 


2K of Static RAM. 


cola 
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$295.00 


The events require fast reflexes, good coordination, 
timing, and lots of practice. There is a practice mode for 
each event so that you can polish your technique before 
the start. 


Competition 

Olympic Decathlon may be played alone or with 
others. When you are ready to begin, the computer asks 
for the number of competitors. Up to eight athletes may 
compete in the TRS-80 version; as many as six in the 
Apple version, Playing alone, you will strive to better 
your previous performances. When several people par- 
ticipate, the game develops an entirely different 
character, Scores take on new meaning as the com- 
petitors jockey for position in the standings. Head-to- 
head confrontations in the running events add to the 
drama. 


The Simulation 

Smith has captured the flavor of the Olympic Games 
on magnetic media. With a bit of imagination, you may 
relive those days on your hometown track, where you 


Building Blocks for 
Microcomputer Systems, 
Dedicated Controllers 
and Test Equipment. 


RACK MOUNT 
CARD CAGE 


ECT's RM-10 is a rack mount 10 slot Card Cage with 
Power Supply, consisting of an ECT-100 rack mount 
Card Cage (19"W x 12.25"H x 8"D), the MB-10 Mother 
Board (with ground plane and termination) all 10 
connectors and guides and the PS-15A Power Supply 


Specializing in Quality Microcomputer Hardware 
industrial е Educational » Small Business » Personal 
Card Cages, Power Supplies, Mainframes, CPU's, Memory, i/O, OEM Variations 


ECTRONIC CONTROL TECHNOLOGY (201) 686-8080 


763 Ramsey Ave., Hillside, NJ 07205 


Circle 145 on inquiry card. 


UVEON proudly announces 
OPTIMUM. " OPTIMUM, is an casy to 
use, total concept data management 


program for CP/M* and MP/M " systems. 


Breaking through traditional DMS 
bartiers, OPTIMUM provides large scale 
data management capability to broaden 
your computer horizons. Developed for 
individual computer users and applica: 
tions builders, OPTIMUM supports 
user-defined forms and files. dictionaries, 
powerful reporting. storage efficiency, 
specd and unique cross-referencing. 
Everything you want in data management 
is now complete in опе system. 


USER-DEFINED 

FORMS AND FILES 
With OPTIMUM, implementing an 
application is simple. The user defines 
screen forms to fit the data and describes 
how the data is to be stored. Опсе this is 
complete, data entry may begin. Input 
editing, validation and cross-referencing 
during data entry extend OPTIMUM's 
range. lf thc need exists, OPTIMUM can 
handle complex or multiple screen forms 
for the same file. Screen forms may be 
modified and expanded as needed. 


DICTIONARIES 
OPTIMUM maintains a dictionary of 
terms for cach file. This dictionary 
contains information on each data 
clement in the file and describes 
operations to be performed. Alterations 
and additions to the dictionary may be 
made as required. 


= == ыы ж” 


MICRO-ENGLISH " REPORTING 
OPTIMUM Micro- ENGLISH lets the 
user request standard or custom reports 
from the OPTIMUM files. Sophisticated 
selecting and sorting capability give 
Micro-ENGLISH all the power of a large 
scale interactive inquiry processor. A 
dictionary based vocabulary keeps the 
user interface simple. 

OPTIMUM STORAGE 
EFFICIENCY AND SPEED 
OPTIMUM stores all information ina 
compact variable-length format. 
OPTIMUM files are бое for 
interactive speed; a single file item may 
be retrieved from among hundreds in 
an instant. 
OPTIMUM DATA 
CROSS-REFERENCING 
A unique feature of the OPTIMUM 
system allows a user to cross-reference 
data elements. Once information is 
entered, it may be retrieved using key 
words in the data. 


From хоре applications to complex 
systems. OPTIMUM manages it all. 
Broaden your horizons using the total 
concept data management system with 
the power of such industry forcrunners as 
Prime Information, Honeywell Ultimate 
and Microdata Reality. Call or write 
UVEON today for morc information on 
OPTIMUM. 1-800-525-1637. 

ГАМА and ММ aie гездепъмі or Lal Research, Im 


CW' | IMUM and Micro ENGLISH até ыйык id ПОМ 
{оше Systems. Ни 
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‘UVEON 


The Future in Softwore. 


UVEON Computer Systems, Inc. 
899 Logan Street 
Denver. Colorado 80203 


Circle 420 on inquiry card, 


can still hear the crowd buzzing about the last race. Now 
it's your turn. Suddenly you are aware only of the 
starter's voice as you toe the starting line. 


ON YOUR MARK 
SET 
GOI 


Ав you frantically tap the keyboard, your animated 
counterpart streaks across the screen. Ás you near the 
finish line, your fingers scream for relief, but you can't 
give up now; your brother-in-law is gaining. With a final 
burst of energy, you cross the finish line and collapse into 
your chair, savoring a narrow victory. 

The simulation of the actual events is uncanny. Each is 
unique and requires its own combination of timing, tech- 
nique, endurance, coordination, and speed. For example, 
the pole vault demands a healthy dose of all these 
qualities. You begin with a running approach. As the 
graphic figure nears the pit, the pole must be planted in 


Y 


the vaulting box. Miss the box, and the vault is aborted. 

If the pole plant is successful, and your flying fingers 
have generated enough momentum, the figure will ride 
the pole toward the crossbar—where he must pull up into 
a handstand, just before hitting the bar. Finally, the pole 
must be released before it follows through the crossbar. 
Proper timing is rewarded with SUCCESSFUL VAULT! 


Authenticity 

The rules in Olympic Decathlon are virtually identical 
to the real event, For example, in the vaulting events you 
may "pass" on the lower heights and save your energy for 
the tougher ones. If you miss on three consecutive at- 
tempts, you are eliminated from that event. 

The rules are enforced by an eagle-eye official. If he 
determines that you “purposely” knocked down the 
hurdles, you will be disqualified. He also keeps a watch- 
ful eye on the fault line in the javelin throw and long 
jump. And, of course, jumping the gun in a race is forbid- 
den. 


YEAR ROUND SAVINGS plus 


Energy Savings All Year Round!! I 


SciTronics Ramota Controllers and Real Time Clocks are saving users 
money all year round. 

Energy bills are being cut by controlling heating, air conditloning, 
lighting, and security systems In homes, offices, stores, and factories. 


You too can save money by simply using your existing computer and 
а SciTronics Remote Controller/ Rea! Time Clock combination as an in- 
expansive energy management system (EMS). Now you have the 
choice of controlling either the light duty BSA X-10 switches sold by 
Sears and others, or the great variety of heavy duty Industria! grade 
switches recently Introduced by Leviton. With your own EMS you too 
can be saving up to 30% on energy bills. 


Your Ghristmas олпив!! 


Adding a SciTronics Remote Controller/Clock combination to your 
computer can allow you fo create highly unique Christmas displays. You 


a Ghristmas Sonnet 


can control sequencing of both indoor and outdoor lights and motorized 
displays in ways only possible with computer control. Thus, your home 
or business can be an exciting eyecatching showplacs. 


Contact your locat computer dealer for details 
and a demonstration or call SctTronics directly 
about other energy saving products. 


How Does № Work? 


Your S-100, Appie ІІ or PRS-80-1 computer prompts the controller to transmit coded 
conira signals across existing AC power lines. The signals are received by compact 
remole switches, which replace existing outlets or wall switches. The switches in 
turn control the light or appliance plugged into tham. No hard wiring is necassary 
and up to 256 locations may be operated, in either manual or prescheduled real time 
access modes, by a single controller. 


SciTronics, INC; 523 So. Clewell St.; Р.0. Box 5344; Bethlehem, PA 18015; (215) 868-7220 
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The 
5000 SX 
| with: 


| Capacity: 6.6 MB Winchester Plus Two 
а : è Mini Floppies 
" | If you know our Series 5000 table top 

computer line, you know that good things 
come in small packages. 

Now, with the introduction of the 5000 
SX, big things come in small packages. 

Оле integrated package can contain two 
a " double sided, double track density floppies 
à; ч plus a 55 megabyte Winchester drive. 


e " Р 
е " : Second 
Announ М " Speed: Load 20K in Less Than a 
№ | | +. + ғ Not only does our high performance 
| Winchester subsystem include error 
The Table To Computer * | detection with automatic error correction, 

' | ( | itsexireme speed is comparable to that 

EMT = of large main frame hard disk systems. 
That (an t Be Topped. Жә A 20K program loads in less than one 

Г a 


second, about 10 to 12 times as fast as 
a floppy. 

We invite comparison with our com- 
petitors' Winchester implementation then 
you will see how a truly engineered solution 
speeds up your application programs. 
Extras: You'll Be Glad You Have Them 

The 5000 SX comes standard with lots of 
extras, starting with a fully terminated 8100 
mother board. Add to that 64K dynamic 
RAM modules, with parity, of course, and 


receptacles for your CRT and Printer that 
tum on with the main power switch. 

Plus, convenient up front power reset 
switch, incoming power line filter and 
much more. 


Software: 
Operating Systems: CP/M, MP/M, 
TurboDOS 


languages: BASIC, FORTRAN, COBOL 
Application Packages: FMS-80, 
WORDSTAR, Accounting Plus, all 
tailored to operate on the 5000 SX. 


Quality: So Good, It's Warranted 2 Years 


There isn1 room on this page to even 
scratch the surface of the [MS Inter- 
national story. 

However, our 2-year warranty is a dead 
giveaway that we produce rugged, top 
quality professional equipment. We do 
things right the first time so they don't 
come back to us. 

The truth is, we have fewer retums 
within our 2-year warranty period than 
other manufacturers have within their 
50-day warranty periods. 

For full details and the location of your 
nearby IMS Intemational dealer, call us 
today al (714) 978-6966. Or write: 


UMS 
INTERNATIONAL 
We Build Computers As If Your Business 
Depended On Them. 


2800 Lockheed Way, Carson City, NV 88701 
Telex: 910-395-6051 


CP/M & МР, M. TM of Digital Research * TurboDOS, 

TM of Software 2000 + FMS-80, TM of DUR Associates « 
WORDSTAR, TM of MICROPRO -ACODUNTING PLUS, 
TM of SYSTEMS PLUS 
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Program Reliability 

The program has exceptionally good error handling. 
User response is strictly controlled to eliminate the accep- 
tance of unreasonable input. The TRS-80 version appears 
to be crash-proof. Try as 1 might, I couldn't cause the pro- 
gram to crash or even become flustered. Apple II users 
can avoid missing any turns by disabling the RESET key. 

| found one minor logic error in the TRS-80 version, 
When several pairs of people are competing serially, the 
"false starts" are charged by lane rather than by in- 
dividual. By the time this review is published, Microsoft 
will have corrected this problem. Otherwise, the program 
appears flawless. 


Documentation 

The program is accompanied by an instruction booklet 
containing background information about the program, 
the author, and Microsoft, The instructions cover run- 
ning the program, cassette-loading problems, backing up 
the disk (you are allowed one backup), and tape or disk 
replacement. Each event is discussed in detail, and hints 
on technique and strategy are included. 


Hardware Requirements 

Olympic Decathlon is available for the TRS-80 Model I 
and Apple II computers. Each version took about 10 
months to complete. 

The TRS-80 version is available on either cassette or 
disk. The disk version requires 32 K bytes and one disk 


drive. This version is an impressive example of the 
creative animation attainable with low-resolution 
graphics (see photo 1). 

The Apple version is available on disk only. It requires 
48 K bytes, one disk drive, and game paddles. The high- 
resolution color graphics are quite impressive (see photo 
2). The Apple version also plays the Olympic Anthem 
during the opening and awards ceremonies. 


Software Support 

Microsoft is not playing games when it comes to sup- 
port after the sale. Tapes and disks are guaranteed to 
work, If the program fails to load properly, return it to 
the dealer or to Microsoft for a free replacement. If it 
becomes damaged during normal use, Microsoft will 
replace it for $7.50. The disk version allows a single 
backup (requires two drives) to facilitate play while you 
await your replacement disk. 


Conclusions 

Olympic Decathlon is a superior graphics game. A 
well-written simulation that captures much of the flavor 
of the Olympic Games, it is challenging and entertaining. 

While many game programs quickly find their way to 
the "All Played Out" file, the interactive graphics, multi- 
player capability, and unique features of Olympic De- 
cathlon will keep it in your active program library for a 
long time. № 


Missile Defense vs ABM 


Robert Moskowitz 
22200 Tioga Place 
Canoga Park CA 91304 


All is quiet—perhaps too quiet. Then, without warn- 
ing, comes the attack! At first, a single incoming missile 
streaks across the sky. Another follows. Then dozens 
upon dozens, in a crazy-quilt pattern of bomb trajectories 
and defensive streaks, darting and exploding in rapid fire. 
Killer warheads of every description veer relentlessly for 
your cities: ordinary bombs, MIRVs that retarget them- 
selves and multiply without warning, and even "smart" 
bombs that can dodge your most accurate firing. With in- 
creasing speed, they rain down in waves, until your de- 
fenses are taxed to the limit—or more likely overtaxed— 
and your brain circuits sizzle like the cities just fried by 
nuclear fireballs. 
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But wait. Nobody is dead. This is fiction. The scenario 
takes place thousands of times every day, at arcades 
across the country and now in thousands of homes 
equipped with Apple computers and color TVs. At the 
arcade, it is Atari’s Missile Command—one of the most 
popular games around. At home, you can have two ver- 
sions of the game: Missile Defense(by On-Line Systems) 
and ABM (by Muse Software). All three play a tough, 
fast game with plenty of thrills, sound effects, and 
graphics, This review hopes to differentiate the subtleties, 
the slight distinctions, and the all-important "feel" that 
make for a really rousing atomic war! 

Two notes on these reviews: First, I relied on a panel of 


THE WORLD IS YOURS 


Data communications can open up a whole new world to you and your computer. A world of the future. Now. 
A world full of information resources, time-sharing computer systems, and electronic "bulletin boards.” All you 
need for admission to this world is your CP/M- based computer, a modem, and the proper software. That's where we 
come in. We have the proper software. CROSSTALK;" our smart terminal & file transfer program for CP/M, allows 
you to call into thousands of dial-up computer systems around the world, and communicate with them. REMOTE, 
our CP/M remote console program, allows you to operate your CP/M system from a remote terminal, glving your 
computer added flexibility and usefulness. 

CROSSTALK 


* Allows your computer and modem to communicate with other computers, including other CROSSTALK systems, 
public-access “bulletin board” systems, main frame computers, subscription “Information utilities” such as THE 
SOURCE,” and much more. 

“ Simple, easy to use "plain English" command structure makes CROSSTALK easy to learn, yet provides a powerful 
tool for exchanging files, capturing data, and controlling modem parameters. 

* Concurrent printer and video allows you to print data while viewing it on the CRT. 

» Fully error-checked file transfers using 16 bit CRC protocol. Protocol transfers allow exchanging files which are 
larger than the system's memory. 

* Built in "DIR" command. 

* Data capture allows saving received data onto your disk. 

* Auto-dial, redial, and auto-answer (if supported by modem). 


Available for the following modems: Hayes 80-103a 
Hayes Smartmodem" 
Hayes Micromodem 100% 
PMMI Communications MM-103 
Hayes Micromodem II^ for the Apple И® 
Any RS-232 modem, including 1200 baud modems 


REMOTE 
* Allows remote use of your computer from a remote terminal location. 
* May be called as a subroutine from BASIC, PASCAL, or any other program to allow answering under program control. 
* Provides nulls if needed for printing terminals. 
” Lses less than tk oft memory space. 
* Automatically selects proper baud rate. 
* Available for S-100 modems (Hayes and РММІ) only. 


For details, soe your computer retailer, or contact us directly. 
П  Microstult, Inc. 
1900 Leland Drive, Suite 12 
Marietia, Georgia 30067 
(404) 952-0267 


Smartmodam" and Micromodam*" arg Irademerks of Науа Microcomputer Produets, ine г Appia та regatbered radami of Apple Computers, МС. 
CROSASTALK k n trademark. ol Macrostul. inc /CP/M is в гесин cCaidermark of Digtal Research inc 


DEALER INQUIRIES WELCOME. 
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(COMPUTER - SYSTEMS ) 


PRODUCED IN THE HEART OF SILICON VALLEY. CALIFORNIA U.S.A. | 


Now —A four station, 

hard disk business computer 
with letter quality printer, 
terminals and get-rolling 
software for less 

than $15 a day.* 


The Altos Business Computer 
Special. The most powerful. 
reliable, easy-to-use system in its 
price range. And Altos backs it up 
with on-site, nationwide service. 

The hardworking engines of 
our system are the Altos 
ACS8000-10, -12 and -14 com- 
puters. Any one of them can 
cost-effectively hook-up with 
from one to four stations, as 
your needs demand. Their rapid 
access, 10, 20 or 40 MByte 
Winchester hard disks let you file 
from a 3,000 to 12,000 page load. 


Our get rolling business soft- thousands of professionals, insti- Packed with 
ware package includes multi-user tutions and businesses who rely fresh ideas 
systems software, Wordstar" for оп Altos computer systems. Call А 
word processing and Microplan" our toll free number or write for business 
for business analysis. And when | today for the Altos sales and 
you need more, your local Altos service depot nearest you. 
representative can route you All aboard! 
through to hundreds of other busi- 
ness and accounting programs, to 


meet virtually any requirement. *Price approximate and may vary in your area. Dally lease COMPUTER SYSTEMS 


„> sed on: $17,000 prinapal. 20% annual interest, 5- 
Plus Altos also lets you com — Inciudes: Анов ACS8000-1) computer. letter duty 2360 Bering Drive 


municate with other computers, printer, four Altos "smart" terminals and get-rolling San Jose. California 95131 


software. Does not include tax. Installation. tralning and 


mainframes, and even allows maintenance. Offer expires February 28. 1982. 
networking. we А — 800-538-7872. 


Get on the right track! Join © 1981 Altos Computer Systems (In Calif. 800-662-6265) 
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Photo 1: Muse's ABM game is progress. 


judges, ages five to 19, to play the games extensively and 
give me their opinions. Second, [ took Missile Сот- 
mand—the original arcade version of the game—as the 
basis for comparison. For better or worse, our judges had 
much more time on that game than either of the home- 
computer versions up for review. So it was natural to see 
which of the home-brew war games compares best with 
the original. 


The Scenario 

АП three games offer you a chance to control a missile 
defense system during a savage enemy attack on your 
cities. The game continues until all your cities have been 
destroyed. 

Missile Defense copies the original theme in great 
detail, giving you six nameless cities defended by three 
missile bases. Incoming objects include single bombs, 
MIRV bombs that split and separately retarget 
themselves, and "smart bombs" that move upward and 
horizontally to avoid your defensive missiles. You must 
be very accurate to destroy a smart bomb and very fast to 
counter a MIRV attack. 

The attacks tend to come in waves, initially slow, then 
faster, splitting and swerving across the screen in a 
cacophony of screeches, sizzles, and howling sound ef- 
fects. If a bomb penetrates and hits a city, the target is 
cleanly destroyed. Should a bomb hit a missile base, you 
lose it and any missile firepower that may have remained 
there. 

When the waves end, the computer tabulates your 
score, awards bonus cities for every increment of 10,000 
points, and then restores your three fully loaded missile 
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Photo 2: On-Line Systems' Missile Defense game in progress. 


bases for the next round. While the scores achieved with 
this game are lower than those of the arcade version, the 
scoring system and pattern were judged to be similar, and 
our panel generally felt comfortable at the controls. 

If you run out of missiles, the enemy becomes merciless 
and usually decimates what is left of your cities. Our 
judges disliked this tendency and claimed that the ori- 
ginal Atari version generally has enough built-in mercy 
to leave at least one of your cities when it finds you 
totally defenseless. Several times, the intelligence behind 
Missile Defense stunted the spirit of a good game by mer- 
cilessly obliterating three or more cities after we depleted 
our missile supply in the third or fourth round. 

ABM has a slightly different scenario. Here you defend 
the Eastern Seaboard, with its six familiar cities: Boston, 
New York, Philadelphia, Baltimore, Washington, and 
Richmond. You have both high- and low-yield defensive 
missiles, fired from five separate bases between the cities. 
You can choose to fire high- or low-yield, but the com- 
puter decides which base actually launches the missile. 
You have an unlimited number of defensive missiles to 
fire, Enemy weaponry includes single bombs and MIRVs, 
but no smart bombs. 

The attacks come continuously, at progressively faster 
and overwhelming rates. ABM gives a continuous read- 
out of your total shots and hits, but the final score only 
appears after all your cities have been eliminated. Scoring 
is low, with a record high of 7120. No matter how well 
you do, the computer never restores a single city during 
the game. There is no pause and no restoration of arma- 
ment until the game concludes. Judges preferred the ar- 
cade system, which pauses, scores, and restores cities 
before resuming the game. 
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CASH FLOW 
PROBLEMS? 


‚ > 


ITS NICE TO KNOW SOMEONE 
WHO HAS THE SOLUTION. 


report, and take care of dozens ol other tasks 
that eat into your time and profit! 


MicroAge is your Solution 
мое... that means at 


MicroAge ferSiores — Computerized business systems from the Micro- 
we have a wide selection Age Computer Store are available in the $5,000 
of time-saving computer- — 15545000 range, to suit the individual budget of 
ized business systems ^ your small business or professional practice. 
= | designed specifically © — MicroAge backs up every system with personal- 
22-1 Solve the dally cash flow — ized service, warranty service and repair, instal- 
Problems every business- коп, systems consulting, even customer train- 
man faces. ing. Visit the MicroAge Computer Store in your 
MicroAge has computer- — area soon with your business problems, and let 

ized businesssystemsthat | us help you with the solution. 


quickly and affordably allow you to regain con- 
trol of your critical accounts receivable. .. at last 


making it possible for you to carry out effective 
collection procedures on a consistent basis. 
MicroAge has accounts receivable program 


MicroAge. 


СОЛИРЦТӘГ STOIS 


to automatically display and update “The Solution St 
* x mg Буын ore" 
account information; prepare tríal balance 

including a balance-due and delinquency aging 
"em STORE IN YOUR AREA: 
(945) 594-3349 (303) 695-5950 (444) 257-1400 (214) 234-5955 (347) 8492404 (743) 2709647 

Бонд tena осетии, New York Mountain View, Califomia Minneapolis, M Pomana, Or b wd Wil Delaware 
side, Ар. (716) 244-9000 (445) 944-7063 (612) 338-4777 (503) 256-474 (302) 998-7340 
‚ texas Scoftsdale, Arizona Omaha, Nebraska Norwalk, Conneticut Toronto, Canado 

E О (847) 284-3413 {602) 941-8794 (402) 339-7441 (203) 846-0854 446) 489.4235 
Albuquerque, New Mexico Salina, Kansas Anchorage, Alasko Phoenix, Arizona $t. Louis, Missouri 
(505) 883-0955 (913) 825-7595 (907) 279-6558 (502) 285-0055 (314) 547-2644 
Pleasant Hill, California Orland Park, illinols San Diego, Coloma Columbus, Ohio Oklahoma City, CWahoma 
(415) 680-1489 (342) 349-8080 (744) 27 (844) 858-1550 (405) 726-4837 


FOR FRANCHISE OPPORTUNITY INFORMATION CALL (502) 968-3168 


to, 
iiim 


If a bomb penetrates your defenses in ABM, it fireballs 
on or near the ground, destroying everything within the 
fireball. This lends a swiss-cheese effect to your cities and 
allows you to lose half of Richmond or nine-tenths of 
Boston, for example—an impossible occurrence in the 
original version. If a missile base is bombed, you lose that 
firepower, although one active base is as effective as Five. 

ABM has a special demonstration mode. If you boot 
the game disk and do nothing, it pauses, then begins 
playing itself, This is a fun introduction to the game, but 
has little relevance to the quality of play and was prob- 
ably included as a marketing device. Touch any key and 
ABM goes into normal play. 

Both games keep your eyes, ears, and hands busy. But 
overall, our judges like the arcade version the best; more 


on this a little later. For now, let us examine the action 
piece by piece. 


Mobility 

Mobility is the prime factor in a high-scoring defensive 
system. The faster you can move your cross hairs to re- 
target your missiles, the better chance you have to repel 
the enemy attack and the more missiles you can fire if 
your first shots miss. 

The original game offers a special "rolling ball" (track 
ball) control to provide exceptionally fast mobility, 
which neither home game can match. Our test Apple is 
equipped with the standard paddle controls and, after 
some practice, our panel of experts was able to move the 
cross hairs about the playing screen with speed and accu- 


LL At a Glance 
Name Language 
ABM Applesoft and 6502 machine 
language 
Type 
Arcade-style game Computer 
Apple П or Apple Il Plus, 
Manufacturer with Applesoft in ROM or 
Muse Software Language Card, 32 K bytes 
330 N Charles St of memory, and one disk 
Baltimore MD 21201 drive 
(301) 659-7212 
Documentation 
Price Printed leaflet 
$24.95 
Audience 
Author Anyone who likes fast- 
Silas Warner action arcade games, 
especially Atari's Missile 
Format Command 
534-inch floppy disk 
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racy. The paddle controls, however, require a large range 
of motion to go from, say, upper left to lower right on the 
screen, Even the ABM adjustment program (more on this 
later) could not reduce the range of motion enough to іп» 
crease overall mobility. This paddle problem affected the 
play in both versions of the game. Almost all the judges 
guessed that joystick controls on the Apple would make 
both versions of the game even better, 

ABM provides a blinking set of cross hairs that disap- 
pear for а short time immediately after you fire a missile, 
The launched missile heads for the spot your cross hairs 
occupied when you hit the firing button, but the cross 
hairs turn invisible. You can still move them, but you do 
not know where they are. This limits your ability to 
launch a rapid-fire counterattack. Even worse, it actually 
confused some of our panel, Habitues of the game invari- 
ably want to fire and retarget in almost the same motion. 
In that second or two of invisibility, the players lost track 
of the cross hairs and lost more time looking for them 
when they reappeared. With a joystick, there would have 
been better feedback from the fingers to help retain a 
sense of screen location. But the eyes have it in this game, 
and cross hairs that disappear аге a serious líability—par- 
ticularly when the pace accelerates. In addition, the 
judges felt the blinking cross hairs were harder to see than 
the steady ones you get in the original version. 

Missile Defense offers a very stable cross-hair pattern, 
which remains visible throughout the game. Our judges 
found it simple to fire and instantly retarget for the next 
incoming object with this version. Аз with ABM, the mis- 
sile streaks toward the point where your cross hairs were 


At a Glance 


Language 
6502 machine language 


Computer 

Apple П or Apple II Plus, 
with 48 K bytes of memory 
and one disk drive 


36575 Mudge Ranch Rd 
Coarsegald CA 93614 
(209) 683-6853 


Documentation 
2-page leaflet 


Price 
$29.95 


Audience 

Anyone who likes fast- 
action arcade games, 
especially Atari's Missile 
Command 


Author 
Dave Clark 


Format 
5%-inch floppy disk 


If uou write Software, 
write Digital Research. 


We can help you 


bring your products 


to market. 


Independent Software 
Vendors (ISV's) are the key to 
solving the software crunch in 
the 1980's. To help you bring 
your products го market, 
Digital Research introduces 
the ISV Support Plan — 
designed to assist you in: 
Developing Your Product 
О With the fast and powerful 

PL/I-80™ Programming 

System 
О ISV Seminars covering high 

level applications 

programming 
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Getting Established in 

Your Market 

ISV Seminars cover: 

L] Designing a marketing 
strategy 

С Advertising 

О Writing Manuals 

О Assuring software security 

[1 Supporting and updating 
products 

On-Going Support Includes: 
Legal and technical 
information 
Distribution channels 
Printing facilities 
Free product listing in our 
Applications Software 
Catalog 


All this plus the world's 
largest software marketplace 


— the СР/М® customer base. 


Зо why do it alone? Write 
Digital Research. We'll send 
you our free brochure 
detailing the ISV Support 
Plan. 


DIGITAL RESEARCH 
P.O, Box 579 

Pacific Grove, CA 93950 

(408) 649-3896 

TWX 910 360 5001 


when you fired, Meanwhile, you can be halfway across 
the sky, preparing for the next defensive shot. 

ABM offers a unique adjustment program so you can 
set up the paddles (or joystick) to suit your muscular in- 
stincts. Our judges applauded this ingenious feature and 
used it to make each paddle control react as they wished. 
This way, you can change the way the cross hairs re- 
spond to a given paddle movernent if it seems wrong. 

Missile Defense offers the option of controlling the 
cross hairs from the paddles or from the keyboard. The 
U-I-O-L-.-,-M-] pattern of keys triggers movement in 
eight directions, providing a kind of "keyboard joystick." 
The more often you hit one of these keys, the faster the 
cross hairs move in the specified direction. А touch of the 
K key immediately stops the cross hairs. Some of our 
judges preferred this arrangement to the paddle con- 
trols, claiming it offers a closer simulation to the original 
track ball and that it facilitates one-hand operation of the 
cross hairs—a definite advantage in Missile Defense, as 
we shall discuss. 


A 
DECEMBER 


{Ж Acro mms 
SPECIAL ууф 
FOR YOU © © 


This coupon good for 
an additional 


5% OFF 


on our already low 
discounted prices. 
(minimum order $100.00) 
Coupon must accompany order 
Expires December 31, 1981 


Subject to available stack 
D nC иШ шына ша ша а нына Па тап 


SG-IiUL inc. 


14425 North 79th St., Suite В 
Scottsdale, Arizona 85260 


Order phone number 
800-528-3138 
602-991-7870 
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Defensive Missiles 

АВМ provides an unlimited defensive arsenal, You can 
fire for an eternity, and ABM will remain poised to pump 
out more missiles on your command. (The original ver- 
sion strictly limits your firepower.) In ABM, you fire the 
missiles with the two paddle control buttons. One button 
fires missiles from the two bases equipped with 5-kiloton 
warheads; the other button fires missiles from three other 
bases, which are equipped with relatively tame 1-kiloton 
warheads. The adjustment program lets you decide 
which finger will deal each blow. The larger warheads 
create larger fireballs than their smaller cousins and, 
therefore, have the potentíal to engulf more incoming ob- 
jects. 
Despite the impressive fireballs, the need for accuracy 
is far greater with ABM than with the original. Some in- 
coming missiles seem to outrun the expanding fireballs, 
while others survive what looks like a solid hit. In the 
original, you can detonate your missile in the track of the 
oncoming enemy. The explosion lingers long enough to 
erase the intruder. With ABM, you cannot "lead" the tar- 
get very much, and hitting behind the attacker is usually 
ineffective. 

Missile Defense limits your defensive arsenal. Your 
missiles are released from one of three pyramids on the 
ground. Each time you shoot, the pyramid shrinks. When 
it disappears, that base is without missiles. Most of our 
players saw this as more comparable to the original ver- 
sion and a feature that adds an extra degree of challenge 
to the play. 

Missile Defense also plays more like the original in its 
accuracy and firing pattern. This game fires its missile 
from the keyboard. Pressing the 1, 2, or 3 key fires a mis- 
sile from bases on the left, middle, or right of the screen. 
While this is a sure and accurate means of directing your 
defensive fire, it requires three hands (when using two 
paddle controls) for rapid action, None of our judges was 
able to manipulate both paddles and the missile-firing 
keys conveniently with only two hands. However, all 
felt that the game played with the missile-firing keys is 
close to the original version, And, it must be adrnitted, a 
joystick—which could be operated with one hand— 
would eliminate any problem along these lines. 

Missile Defense has only one size warhead. But, again, 
this closely approximates the kill range of the original 
version's warheads, You can also “lay down a pattern" of 
explosions with this game and watch the enemy drive 
into it, The explosive dust clouds linger long enough to 
trap an oncoming projectile and take it out. This is 
another factor that helps Missile Defense play very much 
like the original. 
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Minimum Real Estate 
ACI-1 CP/M* ACI-2 


$1995 $2995 


A complete computer in the space of an 8 inch disk drive! ACI computers will run standard 
| CP/M* software and work with any terminal or printer which has an RS-232 interface. Ask 
your computer dealer, or contact us for full information. Dealer/Distributor inquiries invited. 


ЖА Alspa Computer, Inc. 


300 HARVEY WEST BOULEVARD, SANTA CRUZ, CALIFORNIA, 95060 408-429-6000 


CP/M is a trademark of Digital Research Inc. 


Sound Effects 

Both games have some interesting sound effects. ABM 
provides a juicy sizzle when a missile or a bomb 
detonates. Missile Defense emits a tinkling sound when a 
missile or a bomb discharges. You also receive introduc- 
tory effects, a long, falling whistle when you lose, and 
finally, a flashing red screen (duplicating the ending of 
the original Atari game). 

Neither game produces the shooting sounds you get 
when you loose your own missiles in the original, and afi- 
cionados of the game claimed to miss the extra sound. I 
found both games noisy, active, and more than enough 
to occupy the senses. 


Graphics 

ABM provides an interesting display of the six East 
Coast cities, The colorful missile tracks break up and 
jump as they cross resolution lines on the TV screen, and 
the fireballs are expanding white circles that engulf and 
eliminate everything in range. 

Missile Defense has a nameless row of cities, also seern- 
ingly identical. The missiles соте in smoothly, with very 
little break-up of their tracks on the screen. Smart bombs 
are shown as small plus signs. Explosions are detailed 
clouds of colored dots that grow, freeze, and evaporate 
within a few seconds. 


Both games play in the Apple high-resolution graphics 
mode, with exciting opening sequences. Neither game 
matches the original, however, which uses different color 
combinations as the action gets more intense. Al] things 
considered, they play almost identically in terms of quali- 
ty, action, and color. 

You may be interested in our judges' ratings. On a scale 
of 0 to 100— with the original Missile Command as 100— 
Missile Defense rated 85 and ABM rated 75. The 
relevance of these numbers is unclear, but remember you 
heard it here first. 


Conclusions 

Both games are exciting, demanding, frustrating, 
challenging, and great fun. The preference seems to de- 
pend on your playing history, If you have spent a lot of 
time on the arcade original, you will probably prefer 
Missile Defense. It looks, sounds, scores, and plays much 
more like the original than ABM. It is like bringing the ar- 
cade game into your own home. 

If, like me, you have no experience on the arcade 
original, you may appreciate ABM's subtle differences: 
the unlimited shooting, the identification of the cities, the 
high- and low-yield weaponry, the continuous perfor- 
mance readouts, and the paddle adjustment program. Wi 


Gorgon 


Peter V Callamaras 
25 C Scott Circle 
Bedford MA 01730 


"Blue Three to Blue Leader—We have them in sight." 

"Blue Leader to Blue Three—Watch out for Space 
Mines.” 

"Blue Three to Blue Leader—We got them! But there's 
more on the wa..." 

"Blue Two to Blue Leader—They got Blue Three. 
They're all over the place! They grabbed one of our peo- 
ple and are carrying him off—I'm starting my attack run 
and..." 

"Blue Leader to Blue Base—we lost two ships. I'm the 
only one left, I'm breaking off and will commence the at- 
tack from the opposite direction. " 

Suddenly there is a blinding flash of piercing white 
light and a voice breaks in: 

“Honey—do you realize it's almost three in the morn- 


ing?" 
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Time passes quickly when you're playing Gorgon, 2 
new arcade-style space game from Sirius Software. This 
is one of the typical high-quality, highly graphic games 
we have come to expect from the Sirius/Nasir team. Rest 
assured that you Nasir Gebelli fans will not be disap- 
pointed by this onel 

The premise behind Gorgon is fairly simple—the earth 
has entered a time warp, and strange creatures called 
Gorgons appear at random to abduct helpless earthlings. 
You are a fighter pilot trying to blast the Gorgons with 
your laser cannon before the kidnappings occur. 

If you are too late, you can still shoot the Gorgon who 
is carrying off one of your people. But you must then 
catch the falling human and lower him safely to the 
earth's surface. Hitting the earthling with your cannon 
fire or allowing him to hit the ground costs you 50 points; 
saving a captured earthling gains you 100 points. 
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“We provide business 
programs as individual as 
your business needs.” 


"Allow me to introduce myself. l'm a Vector 
computer, dedicated to the advancement of society. And 
l'd like to tel! you how a computer can help you man- 
age your business more efficiently. Especially if that 
computer is a Vector, like me. Because we're prob- 
ably the most flexible and cost-effective computers you 
can find. 

"Our programs are the key. Because they enable 
me to handle sales forecasting, budgeting, job costing 
and proposals, commissions, personalized mass mail- 
ings, charts and graphs. We Vectors can even talk to each 
other and to other bigger computers. 

"Unique combinations of our individual pro- 
grams can actually customize me to meet your specific 
requirements. Any combination of our software pack- 
ages can be assembled right off the shelf, to help you 
realize your full potential as a salesman, merchant, 
stockbroker, clergyman, contractor, real estate or insur- 
ance agent or whatever your business. 

"Choose from Memorite Ill for word processing 
and mail list management, Execuplan for financial plan- 
ning and forecasting, Business Accounting, Data 
Management for filing and sorting information, Com- 
munications and a host of others. Ánd, of course, all we 
Vectors come with the popular CP/M operating system. 

"For more information and your local dealer, 
call us at (805) 499-5831 or (800) 235-3547. In California, 
call (800) 322-3577. Or write to us at 500 North Ventu 
Park Road, Thousand Oaks, СА 91320. 

"We'll show you how we small information systems 
can mean big business for you: 
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VECTOR? 


Vector Graphic, Inc. 
COMPUTERS FOR THE ADVANCEMENT OF SOCIETY. 


Sold and supported by 400 dealers worldwide. 
Vector Products are approved on General Services Administration authorized ADP 
scheduled price list. 


efirst family 


of microcomputers 
with mainframe 


capabi 


WICAT Systems brings four 
years of research and development to 
the market with the System 100 family 
of microcomputers. WICAT is the first 
to provide high performance, low cost 
computers with full feature operating 
systems and network capabilities. The 
WICAT family of systems and their 
supporting software have been designed 
to 1985 specifications. The hardware, 
software, and communication networks 
assume large main memories (up to 1.5 
megabytes in the System 150 and 14 
megabytes in the System 100) and large 
system power at each intelligent 
workstation. 

Qur 68000-based systems run at 
8MHz and execute approximately one 
million instructions per second. The 
processor has a 16 bit external data 
path and internally supports 32 bit 
operations. All of our computers, with 
the addition of the interface board, can 
control videodisc players. Multibus" 
devices can also easily be attached to 
our complete family. 


WICATsystems 


ty. 


WICAT's Multi-User Control 
System (MCS) is one of the most 
powerful operating systems available 
today. The real time, multi-user, multi- 
tasking system is designed to strike an 
uncompromising balance between the 
needs of the system's programmers and 
the general users. UNIX" /V7 and a 
CP/M Emulator are also available. 

In addition to the three operating 
systems WICAT offers nine program- 
ming languages: PASCAL, Assembler, 
FORTRAN, COBOL, BASIC, APL, 
ADA, C, and LISP. 

Full service maintenance ts offered 
internationally, including 377 locations 
in the United States. Depot mainte- 
nance is also available. 

Whether your needs are for busi- 
ness systems, personal computers, or 
sophisticated networking, the WICAT 
family meets those needs. 

Call or write today for additional 
information. 


P.O. Box 539 1875 South State Street 
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Orem, Utah 84057 (801) 224-6400 


T7000 Terminal System 100 System 150-IT 


* 68000 Processor 
* Upto 1.5MB main memory 
* Single-user intelligent terminal 


* 68000 Processor 
~ 20M B-900M B hard disk storage 

* Upto I4MB af main memory 

+ Supports up to 96 intelligent terminals 


* ANSI X3.64 Terminal 
* 80 x 25 rows on а 12" diagonal screen 
* Optional touch panei 

* Blink, blank, reverse video, half- 
intensity and underline 


System 150-FS System 100-DT System 150-WS 


* 68000 Processor 

* 10MB hard disk—5*" floppy disk for 
back-up 

* Upto 1.5МВ main memory 

* Single-user or multi-user operating 
system (multi-user version supports 4 
terminals) 


* 68000 Processor * 68000 Processor 
* Up io I. SMB main memory “ 2, 8" dual-sided, double-density floppy 
* 2, SW" floppy disk drives(1.92 MB or disks (2.4M B) 
320K B) * Up to 3MB of main memory 
| - Supports 4 dumb terminals 


System 110-DT 


MG8000 Graphics Terminal 


* 68000 Processor 
* 1, 8" dual-sided, double-density floppy 
disk ( 1.2M B) 
* Орто 1.5MB of main memory | 
* Ideal single-user workstation for video- 
disc and simulation 


* Same features as 77000 Terminal 

* Monochrome graphics—400 x 300 
pixel resolution 

* Simultaneous support of text and 
graphics features (2 independent 
graphics planes for animation) 

* Optional touch panel 
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Photo 1: The game Gorgon in progress. 


QUALITY parts at DISCOUNT PRICES 


750 MFD 330 V 
PHOTO. FLASH = 


i р) DIA, |: BUZZERS 


$1.25 EACH “|| th to 3 votis 
a~ 


io For $11.00 eae | жін wire LEADS (22 
WITH PIN TERMINALS 


TYPE М CONNECTOR 
756 енпсһ > 


KINGS UG 526 8-4) 
PITS RG55, RG5B, Ва! 
3 to 7 votis 
ніты PIN TERMINALS 


RGI42, RG223 
SOLDER TYPE 
$1.75 each 10 юг $16.00 75ceach ^ 
GRADE 
PACITOR [> SEND FOR OUR NEW 
a "ees 40 PAGE CATALOG f 
Мы CONDUCTOR 
о 


IFI LINE FILTER 


for ni to fine 


TRANSISTOR 
$3.00 EA. 


| STANDARD JUMB 
DIFFUSED 


RED 10 FoR $1.50 
GREEN 10 FOR $2.50 
YELLOW 10 FoR $2.00 
FLASHER LED / 


5 VOLT OPERATION 
JUMBO SIZE | 


RIBBON CABLE 


ya ua ХАЛЫ" 

Mt pad hr Ж $1.5 

M yt 25У0С —" 

2 { SCOTCHFLEX 483365 

2 FOR $1.70 28 AWG STRANDED 

ВІ POLAR LED 
1 FOR $1.70 


SUB MINI LED 


GRAY WITH RED 
10 FEET for $2.50 
100 FOOT AOLL $12.00 


079" X 098” 
120 volt 


100 FOR $18.00 primaries 


ЖОЛЫ? ТҮ PRICES AVAILABLE 


$ VOLTS м 150 mA $1. 25 
12 УСТ. а 50ОтА $2.50 
16.5 Ұ ai 3 AMPS $5.50 | 
18 VOLTS at 1 АМР 5450 
25.2 УСТ at 2.8 AMP $5.50 


CLAMPS TO Fit CAPACITORS 554 pa 


ALL ELECTRONICS CORP. 


805 5. Vermont Ave. TERMS 


РО. BOX 20406 


a Dacia Limited 
Los Angeles, Calif. 90006 NM 3H 
(213) 380-8000 


Mon.-Fri. Saturday 
9AM-5PM 10AM-3PM 


= Prompt норат 
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| 7 clips tor 5100 
P 100 clips for $12.00 
!| 300clips tor 55000 J 
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Your Gorgon opponents come in four different forms, 
each worth different point totals, Only one type grabs 
people, but the others release space mines that destroy 
your fighter on contact. You get three fighters during a 
game. 

The display for Gorgon seems complex at first, but you 
soon become accustomed to it (see photo 1). The bottom 
four-fifths of the screen shows а. з4е view of the earth's 
surface, which features undulating terrain and an occa- 
sional human. Above this is a situational sensor view 
showing your position relative to any Gorgons. Thus, 
you can leave the immediate battle area and do a bit of 
reconnaissance. Later, you can reenter the battle zone 
from a more advantageous direction. Next to the sensor 
screen is a display of your remaining ships (upper right 
corner). Below the terrestrial view is information on re- 
maining fuel, present score, and high score. 

You don't expect this game to be too easy, and it isn't, 
The Gorgons materialize at random locations in the bat- 
tle area, and hesitation at shooting them presents several 
problems: 


ө The Gorgons destroy your fighter if they make contact 
with your craft before you can blast them. 

eThe different creatures release two kinds of space 
mines which destroy your ship on contact; you can't 
easily shoot them down, but they temporarily disappear 
if you outrun them for a certain distance. 

eThe more time you take to destroy the Gorgons or 
mines, the more Gorgons appear—and you are rapidly 
overwhelmed and destroyed. 


Fuel depletion can be remedied by the option that 
allows you to refuel] from an orbiting space station. You 
must maneuver past your sensor satellites, and your 
lasers are deactivated. (The rationale is that you can't 
destroy the satellites because they give you information 
on the Gorgons in the other half of the game.) If you 
should collide with one of your sensor satellites, your 
ship is destroyed. This feature actually gives you a game 
within a game. 

Action is controlled from the keyboard. The game can 
be played without paddles if none are available. The 
game requires coordinated use of both hands to pilot the 
fighter and fire the laser. 

For a change, the choice of keys and their locations 
doesn't lead to the fatigue and finger cramps experienced 
in some other games—notably, those programmed in 


Japan. The A and Z keys control the vertical fighter 


direction and velocity, while the left and right arrow keys 
control the horizontal direction and speed (hit a key and 
the ship points in that direction; hit the same key and the 
ship's speed increases). It takes time to become accus- 
tomed to using the keys continually to change direction 
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ZEuS™ is a minicomputer 
AND a microcomputer. 
Through multiprocessor tech- 
nology, each user has a dedicated 
Z-80A-based single-board micro- 
computer module, housed in the 
system mainframe. 

But users enjoy minicomputer 
performance and capacity. Includ- 
ing modular hard disk storage of 
34 to 600 megabytes. Tape backup. 
Shared printers with spooling and 
queuing. Disk caching. Access to a 
common database. 

Unequalled flexibility and 
reliability. The completely mod- 
ular, stackable system can expand 
to 64 users. To add a user, add 
only a dumb terminal and an 
inexpensive user microcomputer 
module. 


ZEŁS sounds powerful. 
Now prove it. 


— 


Name 


Address 
City/State/Zip 


Phone 


Trademarks 

Eus. MUSE: OSM Computer Corporation 
Registered trademark: 

CP/M: Digital Research 
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And ZEj4S isn't fazed by light- 
ning, voltage variations, or power 
failures. Power for the entire 
system is "buffered" through a 
battery/recharger system that 
provides up to 20 minutes of 
operating power. 

Unequalled value. MUSE™ 
multiprocessor operating system is 
compatible with CP/M®. Minicom- 
puter performance and capacity. 
New levels of reliability and flex- 
ibility. All at а per-user price that 
is shockingly competitive. If the 
coupon isn't fast enough, call. 


OSM Computer Corporation 

2364 Walsh Avenue 

Santa Clara, CA 9505] 

(408) 496-6910 TWX 910-338-2099 


These components convert The 
Intelligent Typewriter to a multi- 
function word processor. 

They also give it the capability 
to communicate with other infor- 
mation sources. Our typewriters can 
talk to our typewriters and send or 


receive a page of text in 20 seconds. 


This is the cost-efficient way to 
get the flexibility you need. 
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The Intelligent 
Typewriter. It upgrades 
from an electronic 


typewriter 
to multi-function 


word processor 
in less than an hour. 


The Intelligent Typewriter was 
the first electronic designed to grow. 
It can be upgraded to store 
and edit text. To display text. To 
become a multi-function word 
processor. As your needs grow, 
more capability is simply added in. 

So The Intelligent Typewriter i5 
more than the first. It may be the 
last typewriter you will have to buy. 

To learn more, ask for our "Start 
with us. Stay with us." product 
information kit. 

Or call our nearest office ог toll- 
free: 800-327-6666. in Florida: 
L. 1-800-432-0800. 

| There's never been a rnore afford- 

able time to start than right now. 
And it's available for immediate 
delivery. 


"TRI OFFICE 
JING SYSTEMS 


Start with us. 
Stay with us. 


Exxon Office Systems Company BYT 11 01 
РО. Box 10184 

Stamford, CT 06904 

Send me more facts on The (Intelligent Typewriter. 
NAME 

COMPANY 

ADORESS 


CITY STATE Р 


PHONE NUMBER 


and speed. But it isn't distracting. The space bar fires the 
laser, so it doesn't matter if you are left- or right-handed. 
This key arrangement is very comfortable and gives you 
a place to rest your hands. 


At a Glance 


Name of software 
Gorgon 


Format 
S-inch floppy disk 


Type 
Arcade-style game 


Language 
6502 machine language 


Manufacturer 

Sirius Software [nc 
2011 Arden Way #225А 
Sacramento СА 95825 


Computer 

Apple П or Apple II Plus; 
with one disk drive (13- or 
lé-sector) and 48 К bytes of 
memory 

Price 
$39.95 Documentation 
One-page instruction sheet 


Author 
Nasir Gebelli 


Main/Frames .... $200 
Main/Frames .... S200 


» 14 Basic Models Available 


* Assembled & Tested » d 
* Power Supply: an 
Bvg15A, + 16v@3A 4 = 
* 15 5101 Motherboard < i 
(connectors optional) ж" $2 7 
» Card cage & guides И үш 
s Fon, line сога, fuse. power % V. 
& reset switches, EMI filter t. 
* Bv@IOA, + 1бу@10А “ 
ор!юп on some models * 


Rock 
mounled 
MainiFrame 


> 


| 8" Floppy Main/Frome 


(includes power lor 


drives and mainitrames) 
Write or call for our 
brochure which includes our 
application note: 
‘Building Cheap Computers’ 


INTEGRAND 


8474 Ave. 296 * Visalia, CA 93277 » (209) 733-9288 
We accept BankAmericard/Viso and MasterCharge 


—À9 
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During play, there are options allowing you to pause 
during the action, restart the game, or decide whether 
you want the sound effects on or off. (If you find yourself 
still battling Gorgons late at night, the silence option will 
really be appreciated!) 

Although Gorgon seems difficult at first, there's a com- 
pulsion to keep going (not the least of which is your 
gradually increasing score). The psychological factors 
that separate a good game from a mediocre one have 
been successfully incorporated in Gorgon. This isn't an 
easy game, but it's not difficult to start attaining better 
scores, The more you play it, the better you like it, You 
find yourself trying different strategies and discovering 
the intricacy of such games. You can simply wait and 
shoot the Gorgons as they appear, but then they get be- 
hind you—so you keep moving. Then you try running 
from the mines which suddenly surround you, Before 
you know it, another fighter bites the cosmic dust! I leave 
devising the "best" strategy —if there is one—to you. 

The graphics match what we expect from the Sirius/ 
Nasir team. The exploding fighters and laser fire are fan- 
tastic, When you finally get past the sensors and dock for 
fuel, you are rewarded with one of the best high- 
resolution graphics displays in the gamel All movement 
in the game is smooth, and the playing pace never slows. 
Although the game is quite playable with either a black- 


. and-white or color television set, color is the better 


choice. 

After your three ships have been destroyed, the game 
automatically reloads from disk (an unusual and frustrat- 
ing feature for an Apple game). Since the game retains 
your highest score, you always have a new goal to ex- 
ceed, You can stil] play the game in the demonstration 
mode, albeit with only one Fighter. 

If you are inclined to visit the local arcade to compare 
Gorgon and its counterpart (Williams' coin-operated 
"Defender" game), I think you'll agree Gorgon is more 
easily assimilated. Your scores climb faster, and the game 
is just more fun to play. This is a welcome change from 
home computer garnes that come close to the arcade ver- 
sion, only to leave you tossing away quarters to play "the 
real thing." 


Conclusions 

At first, I expected to find Gorgon just another arcade 
game converted for the Apple. But it's well programmed 
and much more enjoyable than the arcade version. The 
initia] difficulty of getting used to the keyboard action 
vanishes very quickly. (All too often, I find a good game 
that requires too much time to get comfortable with the 
action or to get a reasonable score. | soon lose interest 
and regret having bought the game in the first place. You 
won't have that problem with Gorgon.) 


A Database System 
so sophisticated 
a beginner can use it. 


This didn't come easy. To bring it off, 

we had to invent the first-ever combined 
relational database system and word 
processor. 

The result was Sequitur. It's amazingly 
easy to talk to, because it does some things 
you only find in systems that cost ten times 
as much and a few things you cant find in 
any other system at all. 


№5 smart enough to be friendly. 
Because Sequitur is a word processor, 
it gets by with a minimum of artificial 
codes. When the beginner enters, 
edits, excerpts or reports, Sequitur 
helps, step by step. l'hat same 
helpful nature shows up when 


a computer expert uses 

re > s powerful relational 

ability to build an elaborate Str BACK AND 
applications program. WATCH. 


You and Sequitur organize 
your data into a table, which you 
can call up at will, all or in part. | 
To add an entry, just fill in 
the blanks. 4; 


The wonders of the 
Integrated Edit. 
The beauty of a relationa 
database system is that it 
can join one table with | 
another to make а new one that 
includes only the precise | 
information you're looking for. 
When most relational 
systems make 


- die ; a 
— = | 47: [уе 


т-й 
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a join, they just create a new table. Soon 
these additional tables clutter up the disk 
storage with redundant information. 

If you edit a join, all you'll correct is that 
one joined table, not the tables the data 
came from. 

On the other hand, Sequitur 
displays joined tables, but it doesn't store 
them. So when you edit, the edit goes 
back to the base table automatically, 
because that's the only one there is. 

This edit wont destroy what went 
before, though. If you change 
your mind, push a key and you 
can bring back earlier versions of 
any entry in any table. There's 
„т. nothing else like it in the 
Геи - market. 


СТА Н has a beginner's price. 
ы“ 7 JP sequitur works with the 
A multi-user Unix operating 
_ system. If you've 
investigated serious 
Unix software, you'll 
be surprised to know 
that Sequitur only 
costs $3495. | 
Come see Sequitur 
W action. Get in touch 
NEW with Pacific Software, 
Е-4 2608 Eighth Street, 

ы” Berkeley CA 94710. 


Or call us at 
í ү  (415)540-0616 and we'll 
| 1 set up a demonstration. 


za wf 


ole Sequitur 
2m 


Pacific Software Manufacturing Company 


The Gorgons come faster as your score rises, until 
destruction is imminent. If you play Gorgon long 
enough, however, you may discover a little quirk in the 
program which allows you to take over control of the 
game and defeat the Gorgons, (111 let you find that your- 
self.) 

Refueling takes you into the second portion of the 
game, which {5 perhaps as challenging as trying to shoot 
Gorgons, Though you quickly ascertain. how to 
maneuver past the sensor satellites, you find yourself get- 
ting fancy and, after losing several fighters, you revert to 
zapping the Gorgons. 

Sirius was correct in making Gorgon a keyboard-con- 
trolled game. You aren't faced with the necessity of a joy- 


stick or controllers, but can begin play at once. This 
game may even help develop hand-eye coordination in 
youngsters or physically handicapped players. 

Although Sirius uses only premium disks, you can get 
a replacement for a flat $10 fee. This should relieve those 
worried about wearing out the disk through the constant 
reloading of the game. 

The documentation is adequate and the overall quality 
of the game is very high, in programming and playabili- 
ty. Since Sirius doesn't sell its products directly, you may 
have to get in line at your favorite dealer or send off an 
early mail order. А good model for you future game pro- 
grammers to follow, Gorgon should provide many hours 
of enjoyment. Ш 


Commbat: A Tele-Game for Two 


George Stewart 
Technical Editor 


Most computer games are solitary activities. Whether 
you're hunting Klingons, exploring an imaginary world, 
or racing down an endless loop, it's you versus the com- 
puter. That relationship can become a little dry; after all, 
what does a computer know about the thrill of victory or 
the agony of defeat? 

Commbat, a war game from Adventure International, 
offers a novel and exciting alternative to one-player 
games. It’s a "tele-game ” which you and a friend play 
using two computers linked by phone lines. The contest is 
one of strategy, tactics, and reflexes. Most important, 
your opponent is a human, not a computer; the com- 
puters serve merely to create an imaginary battlefield and 
ta function as combat consoles. 


The Scenario 

You and your opponent have been commissioned to 
engage in single combat; the outcome will resolve a 
dispute over mining rights to uranium deposits on a 
planet in the Deneb galaxy. (It could just as well have 
been oil in the Middle East, but that wouldn't have of- 
fered as much escapist fantasy.) The battle area is 
vast—4096 square kilometers. Each of you has a base sta- 
tion and a military arsenal of eight tanks, four recon- 
naissance drones, three decoy bases, 200 mines, 250 
shells, 255 laser units, 200 rockets, and one ICBM. 

To win Commbat, you must destroy your opponent's 
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base, and that's no easy task. When the game begins, you 
select your base's position and your opponent selects his. 
Neither of you has any idea where the other's base is. 
Using tanks and reconnaissance drones, you've got to 
pinpoint the enemy base. The problem is that you can't 
easily distinguish decoys from the real thing; it takes 
careful observation and deductive reasoning to make the 
determination. The only practical way to destroy the 
enemy base is with your single ICBM. 1f you waste the 
missile on a decoy, your game prospects are grim. 

While you're out searching for the enemy base, your 
opponent is doing likewise. This means you must take 
defensive measures, too—like laying mines, setting up 
decoys, and positioning tanks at strategic points 
throughout the battle area. All of these objectives become 
immediate goals; destroying the opponent's base becomes 
a distant, ultimate goal, As in real war, there are many 
minor victories and losses in the field as your tanks 
destroy and are destroyed. À game may last anywhere 
from 30 minutes to four hours. 


How Good Is It? 

The key to an enjoyable, interactive strategy garne is 
having "tools" that work convincingly in the imaginary 
world, The more complex the tools and the more intricate 
the natural laws of the imaginary world, the better, By 
this criterion, Commbat is a great success. Although it 
takes a while to use them proficiently, the tools 


SUPERVYZ-THE NEXT INDUSTRY STANDARD 


SUPERVYZ is a revolutionary 
software concept designed to 
overcome the frustrations of 
using CP/M? This allows you to 
crack any non-technical market 
without the hassles of teaching 
the operating system. Instead, 
users are greeted with a series 
of self-prompting, seilf- 
explaining menus linking the 
user directly to the application. 
We'll supply the menus or you 
create your own, to meet the 
exact needs of your customers. 
SUPERVYZ presents unlimited 
software flexibility by providing 
a system to coordinate multiple 
application programs. The 
menus tie it all together, 
allowing program interaction. 
Even the most complicated 
commands between programs 
can be a simple menu choice. 


Dealer inquiries invited, 
foreign or domestic. 


SEDIE 


Epic Computer Corporation 
7542 Trade Street 

San Diego, CA 92121 

Tel: 714-695-3560 
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INTRODUCTORY 
RETAIL PRICE g 


$95 


1 SEP 1381 


MANUFACTURERS 

ship SUPERVYZ with every 
computer you sell. SUPERVYZ 
means software support 
interactive help files ... dealer 
confidence ... instant foreign 
market access ... vertical 
market packaging ... more 
computer sales! 


DEALERS 


| Buy SUPERVYZ as a separate 


program ... bundle software 
from different suppliers ... 
demonstrate capabilities, not 
confusion ... sell computers 
more efficiently - SUPERVYZ 
does the teaching ... end after- 
the-sale handholding 
SOFTWARE SPECIALISTS 
Package SUPERVYZ into every 
system you deliver... 
SUPERVYZ is compatible with 
over 2000 programs, 300 
computers. Target your market 
with SUPERVYZ. 

USERS 

Insist on SUPERVYZ... don't 
buy a computer without it. 5 


UPERVSZ 


YOUR NEW MARKETING TOOL 


SUPERVYZ hurrian Seectumm Меты td H st PM. 
Б) Actum (АЈА АЕР б/і, Р/В ОРЕ) 
шыу and Мерал 


FOR INCREASED 
SALES OF CP/M 
COMPUTERS 


AND 
APPLICATION 
SOFTWARE 
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*Supervyz is a trademark of Epic Computer 
Corporation. CP/M is a trademark of Digital 
Research. 
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Photo 1: The Commbat console display in the heat of battle. 
The left side of the screen is a map of sector 5, according to the 
base computer's latest information, The "X" represents an 
exploded tank; "2" is your own tank; "D" is your own decoy: 
and the "+ "s are your mines. In the upper right portion of the 
screen is a message you are about to send to your opponent. The 
three rectangles ín the center of the screen are windows on your 
decoy, tank, and base. 


(weapons, in this case) are impressive from the start, 
And although the terrain is too vast to display on the 
screen at once, it doesn't take long for you to form a men- 
tal map and to begin thinking of a real space somewhere 
beyond the confines of the combat console. In short, the 
game is credible. 

Take the console display for example (see photo 1). It 
has six components: 


@a map display showing the latest information about any 
of the 16 by 32 kilometer sectors (as sensed by one of 
your tanks or drones) 

ethree windows displaying the immediate areas around 
your base, one of your decoys, and one of your tanks 
estatus indicators reporting on the location and condi- 
tion of your base station and all tanks and decoys 

еа command line, where your typed commands are 
displayed, along with urgent reports from the field and 
messages from your opponent. 


Suppose you have a tank and a decoy in the same 7 by 
7 kilometer area. Looking out the tank window, you see 
the tank (designated by a “Т? in the center and a decoy 
("D") off to the left. But looking out the decoy window 
gives the opposite picture, with the decoy in the center 
and the tank to the right. Move the tank one space to the 
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Photo 2: The Commbat console, showing the command and 
function summary available through the "help" command. 


left. In the tank window, the tank remains sta- 
tionary—since it is the reference point —and the decoy 
appears to move toward the tank, But in the decoy win- 
dow, the opposite takes place: the decoy remains in the 
center and the tank moves toward it. Motion is relative to 
the observation point. It takes some getting used to on 
your part, but this consistent modeling is what makes 
Commbat so intriguing. 

Using Commbat is definitely a learning experience. 
When you first start playing, you'll probably employ just 
the simplest tools. As you progress, you'll begin to 
appreciate the advanced capabilities. For example, using 
the “patch” command, you can advance two or more of 
your tanks and fire weapons in unison—creating a 
massive onslaught on your enemy's defense lines. 

Another essential game element is its interactiveness. 
You and your opponent can move, fire weapons, and 
select different tanks and decoys at any time. This makes 
the game infinitely more challenging than the typical, 
wait-your-turn war game played on a board. Suppose, 
for example, that while you're typing in a command, you 
notice some enemy action through one of your three win- 
dows. You can cancel the command and make an 
immediate response to your opponent. You can even 
send him a message at any time ("Let's quit for a while," 
"Aha!" or some distracting thought). 


THE CHIEFTAIN: орош ancestors 
Based on Superior 6809-Family Technology, Smoke Signal's Chieftain 


Line is a Series of Computers that Now Include Formidable Hard Disk 
Systems and Multi-User, Multi-Tasking Capability! 


Chieftain's awesome array of capabilities flow directly from the advanced tech- 
nology that produced the renowned 6809 and state-of-the-art 68000 micro- 
processors. This extraordinary architecture exceeds 2-80 — CP/M based ме? 


computers in capability, ease-of-use and reliability. К 
"P 


By virtue of this rock-solid heritage, Chieftain computers are today > Ш ё 
used the world over іп a staggering array of applications that Ж > di py 43 
demand exceptional performance. E ~ Mm " %. " 


Amazing Versatility, Uncompromised Quality LIES 
and Outstanding Support a а À 
Select the Chieftain that most perfectly fits a defined environ- 96 аў 
ment and budget. The series starts at 54-inch floppy disk ge4 8 
systems and proceeds through a spectrum of capabilities up 
to Winchester hard disk systems of 10- or 30-Megabyte 
capacity, and higher as technology makes available! Add 
multi-tasking power for mainframe-like performance. 


In any configuration, the Chieftain is a no-fuss, tum-key Dealer opportunities 
system that serves you more than adequately today... still available. 
Please inquire. 


and easily remains a step ahead of growing require- 
ments, All are upward-compatible, with expandable 
memory. Software ranges from a complete small 
business program library to highty-specialized ap- 
plications collected through Smoke Signal's unique. 
Dealer Information Exchange. 


Gold-plated connectors typify Smoke Signal's 
insistence on unquestioned reliability and long 
life. Every Chieftain computer is Endurance- 
Certified to ensure perfect operation from 
day one. 


The quality doesn't stop there. Prompt, expert 
support is only as far away as the telephone. 
Every working day. 


Cost-Effectiveness is the Final, 
Convincing Fact 

А typical dealer price for a complete Chieftain 
computer system is well below 55,000 (or 
even lower, depending on quantity discount!), 
Remember, that is not for the lowest-priced 
Chieftain, and № includes terminal. printer, 
software and desk — all our usual fine quality. 


SMOKE SUNAL 
‚ BROADCASTING. 


31336 Via Colinas, Westlake Village, CA 91362 
(213) 889-9340 


For dealara only, circte 380 
All other Inquiries, circle 381 
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Playing the Game 

A typical game session goes like this. You telephone a 
friend who also has the Commbat program. The two of 
you agree on what RS-232C characteristics you'll use and 
set up your Model I or Ш TRS-80s accordingly: word 
length, parity, number of stop bits, and bits per second 
(this last is set whenever you start the program). 

Each of you starts the Commbat program, maintaining 
voice contact over the phone lines. Commbat will ask 
you for some start-up information, including what 
transmission rate you want to use. With most modems, 
you'll be limited to 300 bits per second. Finally, the com- 
puter will tell you to press the Enter key to check the 
communications link. Both of you must do this at ap- 
proximately the same time and immediately put the two 
computers on line. When the computers are synchro- 
nized, you will be asked to select your base location. 
Then the actual combat begins. 


Special Features 

Commbat has several important convenience features. 
For example, there's a practice mode to get you ac- 
customed to moving your tanks around, deploying mines 
and decoys, and even firing weapons (if you don't mind 
destroying your own resources). You don't have to be on 
line with another computer to use the practice mode. 

Another important feature is the ability to save games 
on tape or disk for later retrieval. You'll invest a lot of 
tíme and thought in some Commbat games; the ability to 
save a game precludes the need to throw it away if the 


At a Glance 


Name 
Commbat 


Format 
Cassette "system" file 
Mini-disk "command" file 


Language 
780 machine code 


Type 
Two-player strategy game 
using, telecommunications 


Manufacturer Computer 


Adventure International, a 
Division of Scott Adams Inc 
POB 3435 

Longwood FL 32750 

(800) 327-7172 (phone orders 
only) 


Price 
Cassette version, $19.95 
Mini-disk version, $20.95 


Author 
Bob Schilling 
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Radio Shack Model 1 or Ш, 
with at least 16 K bytes 
(cassette version), or at least 
32 K bytes and one disk 
drive (disk version); RS- 
232C interface and modem 


Documentation 

12-page leaflet, plus cam- 
mand and function summary 
available in program 


session is interrupted. To save a game, both combatants 
must enter secret passwords. For either to load the saved 
game, both of them must enter their passwords. This 
prevents either player from cheating by improving his 
position in the other's absence, 


Documentation 

Commbat's manual is adequate. Most useful is a one- 
page reference sheet. In addition, the program offers a 
"help" command, which displays a command and func- 
tion summary at any time (see photo 2), 


Suggestions for Improvement 

I found Commbat's main fault not in the game itself, 
but in the procedure required for starting it. Both players 
must start the "check-commlink" sequence almost 
simultaneously; otherwise, the program will "hang up," 
and you'll both have to reset your computers. This pro- 
cedure can be a little tricky if you're using a single 
telephone and an acoustic modem. Ideally, it wouldn't 
matter when you started the check-commlink se- 
quence—the first computer would simply wait until the 
second computer came on line, А programmer at Adven- 
ture International acknowledged that the present method 
is a little awkward, but said that the program's author 
has yet to find a good solution. 

Another complaint is that the keyboard response occa- 
sionally seems sluggish: you'll type in a command and 
press Enter, only to realize that one or more of your 
keystrokes were missed. Of course, this always seems to 
happen at the worst times, as when you're engaged in 
battle with an enemy tank, The Adventure International 
programmer pointed out that this keyboard-response 
slowdown is an unavoidable limitation of the system due 
to the great amount of data being sent back and forth 
across the phone lines. (Both computers must keep com- 
plete data on both players, even though each player gets 
a much more one-sided view of things.) 

The keyboard sluggishness isn't all that serious. For 
one thing, it's experienced by both players and won't 
give either an advantage. As well, it's not hard to accept; 
after a while, you begin imagining that your weaponry is 
becoming rusty or intermittent due to the stress of battle. 
Carry onl 


Conclusions 

Commbat opens an exciting new realm of multiplayer 
computer games in which the players may be anywhere 
that phones are available. Shedding their role as im- 
passive opponents, the computers become active tools for 
competition between humans. 

The imaginary world of Commbat is interesting and in- 
tricate, and it really does test one's strategy, tactics, and 
reflexes, № 
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16K STATIC RAM $169 


Finally, you can buy state-of-the-art 
5-100 static memory for your 
computer at unprecedented savings. 

Memory Merchant's memory 
boards provide the advanced 
features, quality and reliability you 
need for the kind of operational 
performance demanded by new 
high-speed processors. 

COMPLETELY ASSEMBLED 
These memory boards are not kits, 
nor skeletons—but top quality high 
performance memories that are 
shipped to you completely assembled, 
burned-in, socketed, tested and 
insured with one of the industry's 
best warranties. 


SUPERIOR DESIGN & QUALITY 
Memory Merchant's boards are 
created by a designer, well-known 
for his proven ability in advanced, 
cost-efficient memory design. 
Innovative circuitry provides you 
with highly desired features and 
incredible versatility. 

Only first quality components are 
used throughout, and each board is 
rigorously tested to assure perfect 
and dependable performance. 

SHIPPED DIRECT FROM 
STOCK 
All Memory Merchant's boards are 
shipped direct from stock, normally 
within 48 hours of receipt of 
your order. 


qid 


dl 


T $ 22% 


= 


ПІНІП 


ШІШ 


ЧОН т BRERKTHROUD 
eT гр 


Bi ГІН 


Т UR 


* Ф | 


uit ie UM 


+ Hu du oe к: 


| 222 Н 
P E 
i i 


и 


ШШ 


64К STATIC RAM $795 


32K PARTIALLY POPULATED $479 48K PARTIALLY POPULATED $669 


NO RISK TRIAL 
We are so convinced that you will 
be absolutely delighted with our 
boards that we extend a no risk trial 
offer. After purchasing one of our 
boards, you may return it (intact) for 
any reason within 15 days after 
shipment and we will refund the 
purchase price. 
NEW 18 MONTH LIMITED 
WARRANTY! 
The reliability of our boards, through 
quality controlled production and 
proven performance, has enabled 
us to extend our warranty to а full 
18 months. This includes a 6 month 
exchange program for defective units. 


HOW TO ORDER 
Please send check, money order, 
VISA or MASTERCHARGE (add ICA*) 
with your order. Sorry, no C.0.D's. 
Specify model number, and quantity 
desired. Shipping and handling 
charge is $5.00 per board. California 
residents add 696 Sales Tax. Credit 
card purchases may be telephoned 
to (415) 483-1008. 
OEM and DEALER inquiries invited. 
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Merchant 


14666 Doollttie Drive 
San Leandro, СА 94577 
(415) 483-1008 


64K RAM, Model MM65K16S 

Cool running operation to 10 MHz 

Ultra low-power consumption 
Fully loaded 64K board draws: 
Typ. 350 Ma. (Max. current 550 Ma.) 

Bank Select Capability 

Extended Addressing Capability 

One 16K submodule equipped with a 
2K window which may be located 
in any of the 2K segments 

2716 (5V) EPROM Compatibility: 
Programmed 2716 EPROM's may 
replace any or all of the RAM 

Four independently addressable 16K 
submodules on one board organized 
as two pair of independent 32K 
banks or as one 64K Extended 
Address Page. Each 32K bank 
responds independently to phantom. 
Bank Select logic is compatible 
with either Cromemco Cromix* or 
standard Bank Select software. 

*Cromix is a trademark of Cromemco. 

New 16K (2K X 8) 150ns Static RAM 

Runs on any S-100, &-bit system 

MPM Conversion Option: Write for details. 

16K RAM, Model MM16K14 

Bank Select Capability 

Extended Addressing Capability 

One 4K segment equipped with 1K 
windows 

Four independent 4K X 8 byte 
sepments 

Uses field proven 2114 (1K X 4) 

Low-power consumption (Typ. 1.3 Amps) 

Runs on any S-100 8080, 4 MHz 
7-80 or 5 MHz 8085 system. 


Prices, terms, specifications subject to change wilhoul пое. 
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THE RIGHT PRODUCT 


ATARI 800 


PÉRSONAL COMPUTER SYSTEM 


AK 


Atari 400 8К Computer ........ 419 
Atari 800 16K Computer ....... 789 
Atari 410 Program Recorder.... 69 
Atari 810 Disk Drive ........... 499 
Atari 820 Ргіпівг............... 429 
Atari 825 Ргіпіег............... 695 
Atari 850 Interface ............. 169 
16K RAM by Microtek ......... 99 
32K RAM by Microtek ......... 189 
Assembler/Editor ........... 45 


IF ATARI MAKES IT 
WE SELL IT!! 


Atari JoysticKs ................ 18 
Atari Рай ев.................. 18 
Вазкейфра!..............-...... 30 
Computer Chess .............. 30 
Invitation to Programming .,... 17 
Music Composer .............. 45 
Star БаіЮдеге................... 39 
Super Breakout ............... 30 
3-D Тіс-Тас-Тов............... 30 
Video Easel ...,................ 30 
s cOIU——————— ——"— 180 


PRINTERS, MONITORS, DISKS 


Daisy Wheel Printer by C. Itoh 1750 
25 


Paper Tiger 445G............. 7 
Paper Tiger 480G............. 1194 
Paper Tiger 560С............. 1495 
Qume (shipped FREIGHT 
ave TTP. Ре LL ene rn 2499 
Silentype w/interface ......... 349 
Amdek Color Monitor......... 349 
Amdek Green Screen ......... 169 


Amdek/Leedex B/W 12" 


Monitor АИ 129 
NEC 12" Green Screen ....... 239 
Sanyo 9" B/W Monitor ........ 169 
Sanyo 12" ВАМ Monitor....... 255 
Sanyo Green Screen.......... 309 
Dysan Disks (pkg. 10) ........ 50 
Memorex Disks (pkg. 10) ..... 40 
Opus Disks (pkg. 10) ......... 30 
Verbatim "Gold" (pkg. 10)..... 35 


MONTHLY SPECIALS! 
SSM А10 $149 


VERSA-WRITER DIGITIZER $239 


e 


do 
0% S 
© „© 
eK 
о ROM 
AC 
24K Bytes (expandable to 32K Bytes) 
CPU 


i PD780c-1 (2-80A compatible), 4MHz 


32K Bytes (expandable to 160K Bytes 
with PC-8012A МО Unit. 


The end of the compromise. 
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DISK WITH CONTROLLER NEW 00$ 3.3 $529 


/ "up 
@oppile Г 
48К сотрщег 


APPLE И 64K 
$1249 


Р" a WITHOUT . .. $445 NEARLY EVERYTHING FOR APPLE 


Asynchronous Serial by 


GUB QA LLL I em e 129 
Centronics Printer by 
COS qTTQ2BA ................ ае ММ 
APPLE SOFTWARE 

Adventure by Microsoft ............ 27 Росі 1:5 by IDS....,.... —€——À 29 
Alien Rain by Broderbund ....,..... 19 Pulsar 11 by Sirius.................. 25 
Apple Pie by Programma ........... 119 Raster Blaster by Budgeco ......... 24 
Apple-Oids by СРС................ 25 Robot War by Мизе................ 31 
Appia Panic by Broderbund ........ 24 Sneakers by бїпїи5................. 24 
Asteroid Field by Cavalier .......... 19 Spellstar by Micropro .............. 229 
Basic Compiler by Microsoft ....... 349 Sargon ІІ Chess Game by Hayden... 29 
Business Pkgs. by Continental...... 199 Space Game Album by Budgeco ... 39 
Cosmos Mission by Aslar .......... 19 Space Eggs by Sirius .............. 25 
Desktop Plan (® ................... 59 Space Raiders by USA ....,........ 25 
DB Master by біопемаге........... 199 Star Thief by Самайег.,............. 25 
Data Factory by Microlab .......... 129 Sub-Logic FS-1 Flight Simulator.... 34 
Gorgon by Sirius .......... — A 35 Super Single Disk Copy Routine.... 35 
Hungry Boy by Astar............... 21 Super Stellar Trek by Rainbow ..... 33 
Hi-Res Football by On-Line ........ 31 Supertext 11 by Мизе.,.........,... 129 
Home Money Minder by Continental 29 Typing Tutor by Microsoft....... A. Y" 
Magic Window by Art-Sci ....... ^... HB Uma by CPG ..,,..4.-ыыұ-. TE 
Orbitron by бігіпе.................. 25 Visicalc I1#...... — má 109 
Personal Filing System ............. B4 Wizard & The Princess by On-Line.. 32 
Xi RIEL ————— i <> 84 Wordstar by Місторго.,....,......... 329 
Phantoms 5 by Sirius ...,......... . 29 qf САБ... oes won “.... ЖЙ 


Complete Line of Mountain Computer 
& Personal Software Products 


$9" INTERFACE CARDS FOR YOUR APPLE 


CPS Multifunction by Mtn. Comp. .. 239 
IEEE with Cable by CCS 47490A ... 129 


Parallel by COS 87720A ............ 99 
EU (ДУ. Lures omo T Se ee 189 
APPLE ACCESSORIES 
16k Ramcard by МРС .............. 139 
Analog to Digital Converter by CCS 

#7470А............ — "TT 99 
Clock/Calendar Module by CCS 

ТУ ^ асса возь бана 75 
Copyrom by Mtn. Сотр............ 51 
DOS 3.3 — 32 Swilch.............. 29 
Epson Printer Stand ..,............ 29 
Expansion Chassis by Mtn. Comp. .. 295 
Мо, aaa 47 
Lower Case Adapter Бу МРС ‚...... 35 
Microstand for Apple & 

2 Disk Drives ...... cer nn 30 
Micro-Sci A-40 Disk Drive ........ CALL 
Micromodem Il by Hayes........... 299 
Sup-H-Term by M&R............. .. 319 
Paddles by ТЯС................... 32 
Programmable Timer Module by CCS 

oe Sis alain aei 99 
Solder Tail Board бу CCS #7510А .. 22 
Smartmodem by Hayes ............ 239 


Thunderclock by Thunderware inc. . 129 
Versa-Writer Digitizer 


Drawing System ................. 239 
Keyboard Enhancer by Videx ....... 118 
Videoterm (80-column card) 

43 ee сы... 319 


Wire Wrap Board by CCS #7500A.,. 21 
2-80 Softcard by Microsoft ......... 299 


CALL FOR FREE BROCHURE! 1-800-854-2833 


TO ORDER Ман orders may send cashier check, money order or personal Visa ог Mastercard (subject to credi card approval trom our authonzaton 


check (allow 10 business cays for parsonal or co checks to clear). No COD center; Fleaso add 6% lor rush shipment Aush orders are shipped The same 
or Purchase Orders accepted. Include 4% for UPS shipping. handling and day i! calted-in before 12:00 pm PST Please have credit card number. 
insurance. Shipments 10 CA address musl also include 6% sales 1ax Please expiration date and rg. address ready when you call. Bank wires 8180 
include phone number on att orders RUSH ORDERS AVAILABIE using accepted Please сай for 

orders. 
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Hardware Review 


alphaSyntauri Music Synthesizer 


Steve Levine and Bill Mauchly 
с/о Audio Data Consultants 
РОВ 224 
Ambler РА 19002 


Music and computers seem to go together naturally. 
Indeed, there appears to be some metaphysical link be- 
tween them. Musical minds take readily to programming 
concepts, and it's hard to find a coven of computer pro- 
grammers without at least one musician in its ranks. The 
idea of making music with computers is almost as old as 
the computer itself. 

But the human interface is always a problem. How do 
you translate the idea of making music into a computer 
program] 

А musical score is much like a program; it's a list of in- 
structions with various branches and repeats. So the ob- 
vious solution is to give the musician a language to 
describe the music. This may then be fed into the com- 
puter for the result. Until recently, using slow, batch- 
mode processing could mean waiting a day or more for 
the sound to reach your ears. Even worse, the computer 
needed to know exactly what was desired. But how was 
the poor musician to know in advance what he wanted to 
hear? He's heard violins before, but what does a com- 
puter sound like? 

The dawn of the microcomputer promised a new era in 
computer music, Suddenly, the machine was yours alone 
and when you said RUN, it ran. But both the hardware 
and software of the first microcomputer music systems 
ignored the need for real-time feedback. Maybe the soft- 
ware allowed the score to be typed into a screen editor 


About the Authors 

Steve Levine is a microprocessor engineer whose interest in 
computer music has run the gamut from controlling pipe organs 
to digital signal processing. He has coproduced the unique Com- 
puter Music Festivals in Philadelphia for four years. Bill 
Mauchly is a recording engineer and musician. Son of the 
father-of-the-computer, John W Mauchly, his knowledge of 
computers is genetic. Levine and Mauchly formed Audio Data 
Consultants їп 1980 to collaborate on ideas in digital synthesis 
and signal processing. Research with the Fairlight CMI, coupled 
with the production of the Symposium of Small Computers in 
the Arts this November, has brought them in close communica- 
tion with many computer musicians. 
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rather than with a keypunch, but it still made you wait 
until the computer was ready to play the music. 

The Syntauri Corporation has changed all that. A five- 
octave music keyboard and a disk of software form the 
heart of the alphaSyntauri synthesizer, The software 
allows control of the sophisticated Mountain Computer 
MusicSystem digital synthesizer hardware from the 
keyboard, via an Apple II computer. (See “Mountain 
Computer's MusicSystem," July 1981 BYTE, page 60.) 
The alphaSyntauri system allows music to be played 
directly or to be recorded and played back. It allows the 
changing, storing, and recalling of waveforms, 
envelopes, and tunings. Most important, because it is 
based on the Apple II computer, it is possible to change 
or add to the system software, 

User interaction, which is the primary advantage of 
microcomputer systems, has been extended to play—not 
just write—music. Immediate feedback links the creation 
to the sensation of music. For the first time, the personal 
computer is an instrument, not a glorified music box, 

This article reviews the capabilities of the alphaSyn- 
tauri synthesizer as a musical instrument and discusses 
the hardware and software details of interest to both 
musicians and computerists. 


The Syntauri Philosophy 

The alphaSyntauri music synthesizer is a software- 
based system and the brainchild of Charlie Kellner. Aside 
from the Mountain Computer synthesizer boards, the 
system uses an interface card and a professional music 
keyboard. But the system is more than just an Apple 
peripheral; it is a musical instrument in its own right. Its 
price and performance clearly place it beside commercial 
synthesizers made by Moog, Oberheim, Arp, Yamaha, 
and Sequential Circuits. Its modular design with software 
flexibility makes it comparable to such digital syn- 
thesizers in the $20,000-$30,000 bracket as the Synclavier 
П and the Fairlight Computer Music Instrument. Ob- 
viously, these more expensive synthesizers can produce 
sounds with higher quality than the alphaSyntauri music 
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CALL TOLL FREE 4.800- 528-1054 


ATARI 
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raiders, joysticks. ..., S900 
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850 Interface, . . . 5155 | yd 
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ALPHASYNTAURI 
KEYBOARD 


Figure 1: This shows the hardware con- 
figuration and the interaction of the 
various system parts. 
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DISK STORAGE 


WAVE ІП 


AUXILIARY PROGRAMS 


GAME MOUNTAIN COMPUTER 
PADDLES SYNTHESIZER 


TABLES: 


SCALE 
VELOCITY 
AMPLITUDE 


VELOCITY 


Figure 2: The ALPHAPLUS program is the main program, with auxiliary programs providing or modifying data for ALPHAPLUS. 


synthesizer. But even these "super-synthesizers" do not 
allow prying into the operating system. Unique in a 
world of black boxes, the alphaSyntauri synthesizer is a 
music system that a user may customize. 

The advantage of software functions over hard-wired 
features is that they are so easily changed. First, the 
manufacturer can provide updates as new features are 
developed; planned obsolescence is replaced with upward 
expandability. Second, the infernal musician, notorious 
for making his tools do things "they weren't meant to 
do,” has a truly programmable instrument. The 
alphaSyntauri synthesizer is ideally suited to those stub- 
born types who aren't always satisfied with the 12-tone 
scale, who insist on using the Dow-Jones average as a 
waveform, or who would like to jam against a sequence 
of notes resembling the Maine coastline played in three- 
quarter time. Programmability is the single most impor- 
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tant advantage of the alphaSyntauri system over all other 
keyboard synthesizers. 


Turn It On 

The alphaSyntauri disk boots itself up, asks you if 
everything is plugged in the same as it was yesterday, and 
brings the synthesizer up with a group of 10 preset 
sounds. Presets on the alphaSyntauri synthesizer are 
preprogrammed instruments or sounds, similar in con- 
cept to organ presets. Only one is active at a time, and 
pressing the number keys (0-9) on the Apple allows selec- 
tion of different presets. 

The preset's name is shown on the screen, along with 
the envelope parameters which describe its dynamics. 
The music keyboard is then instantly alive with the sound 
of vibes, clavinet, clarinet, B3 organ, pickle, bump, or 
whatever you have selected. Push another number, and 
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ITS FEATURES POINT TO YOUR SUCCESS 
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Photo 1: The Envelope Control Screen is shown with a color 
display of a C major chord. PDO and PDI are live paddle 
displays of the vibrato and FX controls. 


you get another sound. Simplicity and speed make the 
system easy to learn and elegant to use. For added 
wonderment, a 12-color graphics display dances across 
the video screen, following the notes of the keyboard. 


Software 
The alphaSyntauri software has one main program 


Team with your computer to... 


WIN $$$ $ 


Enter the first competition of man-machine pairs. 


Can you use your computer better than others to solve 
problems? Your ability might be worth money in this 
contest. Three elimination rounds of increasing diffi- 
culty will test your programming and problem-solving 
skills ina variety of subjects. Cash prizes (first prize, at 
least $200) will be awarded to contestants who finish in 
the top 10%. A full projection of prizes will be available 
after the first round. You also will receive the solutions 
and their rationale for all rounds entered, to complete 
the learning experience. 


To enter the first round, solve the following: 
| CHRISTMAS PROBLEM: If on the first day, your true love 
gives you one gift, the second day two gifts, the third day 
three gifts, and so on, how many days will it take to recalva a 
total of 1981 gifts? 


Complete this coupon and return to COMEST, Р.О. Вох 17302 | 
Seattle, WA 98117, along with à check for $9. (This entry fee will 

be refunded if the first prize is less than $200.) | 
М, 1. Solution 
АЙ 
у o. — /2/р. —— | 


Contest rules. Prizes will be divided under CPA supervision, and will be determined 
by (ога! entries, less expenses. The lirst prize will be Iwice Ihat ol Ihe second prize. 
which, in turn, will be twice the third pnz& One-eighth of the prize money will be 
divided equally among the top 10% of the entranis. The елігу lee into Іні and sec- 
ола rounds 15 $9 each, the third round is Tree. The results of each round will be 
mailed 10 20 parlicipants af Ihat round. 
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Photo 2: WAVE Ш Additive 5ynthesis Wave Creation Pro- 
gram. When the program first comes up, it displays each of the 
stock waveforms available and, as they are plotted, the cor- 
responding sound is heard from the amplifier. 


that provides the personality of the keyboard in- 
strument—plus a library of programs for configuring, 
analyzing, and generating control parameters which can 
be used by the program (see figure 2). The system we 
evaluated (a prerelease version of AlphaPlus) will have 
been released as an enhancement to Alpha III (the first 
software revision) by the time this article is printed. 

The main program becomes the synthesizer's "control 
panel," with screen displays for parameters entered with 
the Apple's alphanumeric keys. Pressing an "A", for ex- 
ample, makes the cursor jump to a field at the bottom of 
the screen, where AR — 210 might be displayed. This is 
the Attack Rate, or the speed at which one of the 
envelopes will rise to its maximum value every time a key 
is depressed. The value may then be altered, either step- 
wise using the left or right arrow keys, or by typing a 
number and hitting return, The result is similar to ad- 
justing an array of knobs; it's a little slow, but more ac- 
curate. From this contro] panel, all of the real-time func- 
tions—including music recording, playback, presets 
loading, and editing—may be accomplished with a few 
keypresses. 

The alphaSyntauri software controls the 16 oscillators 
of the Mountain Computer hardware by pairing two 
oscilators per voice to provide an eight-voice syn- 
thesizer. If all eight are already playing, then the first 
voice used is reassigned to the new note, Since all eight 
sound identical, it is impossible (and irrelevant) to tell 
which oscillator is assigned to which note. 

Both of the two oscillators per voice are available as 
separate outputs. Although this allows stereo effects, the 
correct use for most sound involves mixing together 
monophonically. The two oscillators use different wave- 
forms and different envelopes, but are activated 
simultaneously (see figure 3). This is essentially similar to 
two separate eight-voice synthesizers hooked to the same 
keyboard. 

One of the oscillators is designated the Primary, while 
the other is called the Percussive. These names are actual- 


WHAT'S THE KEY 


TO BUYING A COMPUTER? 


Look beyond the computer. Look at how the total 
system- hardware, software, support, service- 
meets your needs, today and tomorrow. That's the 
key. When you choose a computer source, you 
choose a long term partner who must stand by you 
with total support. And no one stands by you like 
Heath/Zenith. 


Software 


including word processing, business applications, 
versatile utility programs, and the Heath Users' 
Group library of over 500 low-cost programs for 
home, work or play. 

And a choice of three operating systems, including 
CP/M by Digital Research for compatibility with 
thousands of popular CP/M programs. 


Languages 
For your own custom programs, Microsoft languages 


are available in BASIC (compiler and interpreter), 
FORTRAN and COBOL. 


Self-Study Courses 


Learn at your own pace with VENIENS Courses 
that teach you to write and 
run your own programs 

in Assembly, BASIC, 
Pascal or COBOL. 


For the business person, Computer Concepts for 
Small Business helps you evaluate the ways a com- 
puter can benefit your business. And for the novice, 
Personal Computing is a complete introduction to 
computer fundamentals and BASIC Programming. 


Support 


Before and after the sale we work with you to con- 
figure the system that serves you best. We help you 
get your system up and running smoothly. Assist- 
ance is always just a phone call away. 


Service 


Friendly, experienced technicians are available, 
either over the phone or at any of the 56 Heathkit 
Electronic Centers nationwide. 


Visit your Heathkit Electronic Center* 


Pick the store nearest you from the list on page 233. 
And stop in today for a demonstration of how Heath/ 
Zenith Computer Systems can serve you. If you can't 
get to a store, send $1.00 for the latest Heathkit 
Catalog and the new Zenith Data Systems Catalog 
of assembled commercial computers. Write to 
Heath Co., Dept. 334-846, Benton Harbor, 
MI 49022. 


Pick a strong partner. 
Heath/Zenith & You. 


HEATH/ZENITH _ 


Your strong partner 


*Units of a Electromcs 
Corporation in the 


Specilications subject to change without notice. 


CP-203B 


Photo 3: This is the result of using the WAVE HI program. This 
waveform shows the addition of the first, second, third, and 
fourth harmonic, with the respective amplitudes of 50, 40, 30, 
and 20 percent. 


ly arbitrary, for it is certainly possible to put a very per- 
cussive envelope on the primary oscillator, At any rate, 
the parameters describing the two currently active 
envelopes are displayed at the bottom of the screen, while 
a simple Control-W allows you to view the names of the 
waveforms loaded into the primary and percussive 
oscillators. Pressing the ? gives a catalog of the disk so 
that you can see what waveforms are available. 

А number of useful waveforms come on the system 
disk. They include sine, triangle, square, and that old 
standby, sawtooth. Also, any arbitrary waveform may 
be created through additive synthesis, to be discussed 
later. 

The primary and percussive waves are offset in fre- 
quency by a user-defined amount of 16 semitones per 
note (ie: 16 possible steps from C to C#). Selection of a 
great enough offset produces the effect of two notes per 
one keypress. А more practical use, however, is to slight- 
ly offset the two oscillator frequencies to add a fullness or 
fatter sound. This works especially well Юг synthesized 
piano or organ sounds. 


Envelopes 

The envelope controls (determining the rise, duration, 
and fall of each note) are straightforward and easy to use 
(see figure 4). They are laid out logically, and one or two 
keypresses will move the cursor to any parameter you 
wish to change. The letters А, D, and К, for example, 
select the Attack Rate, Decay Rate, and the Release Rate, 
respectively, for the primary wave. The letters P and Р 
select Percussion Rate and Fall Rate, which are simply 
different names for the attack and release of the per- 
cussive envelope, One more key press will drop you 
down to the second line, where the levels are displayed. If 
you press P, for example, you select Percussion Rate; 
whether or not you change it, pressing Return will drop 
you to Percussion Volume. 

А few other parameters at the bottom line affect special 
envelope controls. The percussion channel of the instru- 
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Photo4: The ANALYZER Ш graphic display shows a rich pulse 
wave which was synthesized with another program, AUTO- 
PULSE, written by 5teve Leonard. ANALYZER Ш is shown 
performing an analysis on the wave, with a numerical output 
for each of the harmonics and their respective amplitudes. 


ment can be turned off, leaving just the primary. This 
same parameter controls the velocity-sensitive envelope. 
When on, the velocity with which a key is struck will 
modulate the attack rate and volume (for the primary 
wave). The quicker the key goes down, the faster the 
attack rate. A very nice, expressive quality results once 
you get comfortable with this control. 

Another special feature in the envelope section lets you 
loop the primary wave envelope so that it is constantly 
executing its attack and release curves. The result is 
similar to tremolo; the amplitude is fluctuating 
periodically. The effect is useful for certain sounds, like 
putting the vibe in Vibraphone. 

The frequency control (FC) simply tunes both 
waveforms by quartertones in relation to some arbitrary 
zero point, 


Vibrato 

A last major control panel parameter is vibrato, which 
is a controlled modulation of the frequency. The Apple II 
game paddles are used to control the amount or "depth" 
of vibrato (PD1) and the speed of change or rate (PDO). 
The vibrato is extremely effective in giving a more 
realistic and dynamic sound to most instrument settings. 


Presets 

All of the parameters shown on the screen, together 
describing one preset, may be saved or recalled from 
disk. Although only one preset is active at any moment, 
10 different sounds are loaded in memory and ready to be 
selected. The entire configuration of 10 different presets 
may also be stored on disk as a Preset Master. A preset 
master has the advantage of storing the waveforms that 
were loaded into each preset. This creates a Waveform 
Master on the disk. (Ideally, individual instruments 
should also have an automatic waveform recall; but not 
in this version of the software. 

The preset master feature is very important in a perfor- 
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Figure 3: The flow diagram is a model of the synthesis process for the development of 
computer-generated music. 


VOLUME 


1 i 
KEY DOWN KEY UP 


Figure 4: This example shows the various parameters and their relationships, which 
determine the sound of a preset. The dual envelopes, produced when a key is pressed, 
control the amplitudes of the two oscillators. The parameters for the selected preset are 
displayed as integers from 0 to 255 (255 being the fastest or loudest). When key velocity 
is fast, AR and AV are increased. When the sustain pedal is depressed, DR replaces RR. 
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YES! РЗ like to give 
some time to a friend 
and subscriber. 


Gift of Time" 


$25 (5 hours Plus 1 FREE hour) 
$50 (10 hours Plus 2% FREE hours) 
$100 (20 hours Plus 6 FREE hours) 


Number of 
Certificates Total Cost 


$25 


TOTAL 


"The "Gift of Time" applies to our regular 
Information Service Network connect times 
between the hours of 6 PM to 5 AM local 
time weekdays and all day weekends at 
300 baud or less— and is not applicable to 
any purchase or surcharge costs. 


Buyer's Name: 


(Name) 


(City) 


(Stata) {Zip} 
Where a "Gift of Time" is being purchased 
for a friend, a certificate will be sent to you 
50 it may personally be presented to the 
individual. 


Please check the appropriate box(s): 


Г]! am a non-subscriber to the 
CompuServe information Service. A 
check or money order for the “Gilt of 
Time" Certificate is enclosed. 


[] Тат a subscriber to the CompuServe 
Information Service. A check or money 
order for ihe "Gift of Time" is enclosed. 


C This is a gift for a friend. 


Г] This is a gift for myself. 
Му user І.О. is as follows, 


Please make check or money order out to 
CompuServe Information Service. Gift 
Certificales must be redeemed by 
March 31, 1982. 


CompuServe 


Information Service Division 
5000 Arlington Centre Boulevard 
Columbus, Ohio 43220 


W 


Ды 1 ТТІ жых 


АТ! 
' 
= 


The gifts of time. Bs On CompuServe. 


FOR NEW USERS. 

CompuServe is in the holiday 

mode. If you subscribe to our 

system for the first time in 
November or December, we'll give 
you two free hours of CompuServe 
access time instead of one. That's 
a $10 savings just to get started. 
So get thee to a Radio Shack 
Store”, get a demonstration, then 
buy the Videotex software package 
for most popular computers 
($29.95) or buy the system without 
software for “dumb” terminals 
($19.95). 

Апа... once you're a sub- 
scriber, you can clip the adjacent 
coupon and take advantage of our 
second "gift of time". Good deal? 
You bet! 


Radio Shack is a trademark 
of Tandy Corporation. 


Paci 
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BASIC MENU 

e Electronic mail e Financial data 
& historical information € Special 
interest data e User newsletters 
e CB simulation € Newspapers 

ө AP wire e Games € Plus, when 
you need it, languages, file cre- 
ation & storage (128K free!), soft- 
ware downloading, other services. 
Over 130 separate entries on the 
current menu. 


CompuServe 


Information Service Division 

5000 Arlington Centre Boulevard 
Columbus, Ohio 43220 

(614) 457-8600 (800) 848-8990 
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FOR CURRENT 
SUBSCRIBERS. 
You can give a friend and 
subscriber six hours or more 
connect time on CompuServe at 
a savings of 20 to 30% off the 
regular $5.00 per hour rate. See 
the adjacent coupon for actual gift 
certificate values. Il you are your 
only friend with a computer or 
terminal, give yourself the gift. 
There will be lots of access time 
over the holidays, and these 
special low prices will let you or 
your friend connect with the 
fascinating world of the 
CompuServe Information Service 
at a substantial savings. 
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mance situation, where a particular song may call for five 
different sounds in quick succession. À preset master for 
that song might contain the required presets in numerical 
order. All the performer must worry about then is 1, 2, 3, 
not preset #42, 413, or tibia 16'. Incidentally, when a 
composition is recalled from disk (as will be described in 
the next section), it selects the numbered preset that was 
active when it was made. 


Recording Performances 

Like any good computer music system, the alphaSyn- 
tauri synthesizer simplifies recording key closures and 
their associated timing information, This is not unlike an 
analog synthesizer sequencer, except the music program- 
ming is accomplished by playing on the keyboard, Key 
velocity, pitch, and duration are saved in a memory buf- 
fer, Then, with the SAVE command, they are written to 
a disk file with the prefix Notes. With 48 K bytes of 
memory, you will be able to store up to 3285 note events, 

The sequence of keystrokes to initiate recording is very 


At a Glance 
Name Apple's DOS 3.3 
alphaSyntauri Music 
Syntheslzer Computer 
Apple ЇЇ or Apple il+ with 
Type 48 K bytes of programmable 
Sound development aystem memory, at least one disk 
for performing and drive, and Apple's DOS 3.3. 
recording Both Applesoft and integer 
BASIC are required 
Manufacturer 
Syntauri Corporation Documentation 
3506 Waverley 5t Documentation includes a 


Palo Alta CA 94306 
{415) 494-1017 


tutorial manual, two quick 
reference guides, and a 
technical manual 


Price 

$1500 Hardware Required 
Mountain Computer 

Hardware (formerly Mountain Hard- 

An interface card occupies a ware} MusicSystem music 

slot in the Apple II. The synthesizer boards, a stereo 

professional music keyboard amplifier, and speakers are 


and foot pedals connect to 
the card 


Software 

Ал operating system is sup- 
plied on disk. Several pro- 
grams allow sounds and 
music to be developed, 
changed and recorded 


Language 

The programs are written in 
6502 assembly language, 
Applesoft BASIC, and 
Integer BASIC. An assembly 
language listing is available 
from Syntauri Corp 


Software Format 
The disk supplied requires 
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required, (The operating 
system Originally supplied 
with the Mountain Com- 
puter hardware is not used) 


Comments 

The alphaSyntauri system 
can also be configured for 
use with the ALF Music 
Synthesizer from ALF Pro- 
ducts Inc 


Audience 

Apple ЇЇ owners whe want 
ір compose music, create 
sounds, or do live perfor- 
mances 


simple. From the main menu, just press the space bar R 
for record (the remaining number of notes will be 
displayed on the screen) and then hit Return. This will 
return you to the main menu, where the instrument name 
will be in reverse video to indicate you are in the record 
mode. The program will wait for your first keystroke 
before starting to save the notes in memory. 

Once you finish the sequence, hit the space bar and 
then 5 (Save). You will then be asked to provide a file 
name for your performance. Hit Return for a saved per- 
formance. 

An interesting recording sequence feature is Echo, This 
allows instant, continuous playback of the last recorded 
sequence, Many musicians find this useful for accom- 
paniment purposes, though a perfectly spliced sequence 
is difficult to create. When you finish playing the seg- 
ment, hit the space bar and the sequence will play back 
with a rest inserted between the last and first notes 
played. This rest will equal the time between the last note 
played and the point at which you hit the space bar. For a 
good splice, it is necessary to hit the space bar just ahead 
of the next note's downbeat. 

The Mountain Computer synthesizer generates an in- 
terrupt every eight milliseconds. Syntauri's alphaPlus 
operating system uses every other interrupt for a watch- 
dog timer. This makes it easy to synchronize the key- 
board playback with another timebase for playing along 
with prerecorded music. Previous releases of the software 
did not use this timebase and suffered severe slowdown 
when the keyboard was used during playback. The inter- 
rupt system virtually eliminates the problem, In summa- 
tion, the sequencing ability of the alphaSyntauri syn- 
thesizer is a deluxe feature. 


Programmability 

То now, we have examined the way the system 
behaves as a conventional synthesizer, with functions 
that all operate in real time. If we drop out of the main 
program, however, we may run programs which can 
creale, modify, or analyze data used by the system. This 
data is in binary disk files which contain tables or lists. 
These tables are used by the main program and include 
waveforms, notes, tunings, and functions for mapping 
velocity and amplitude values. The programs provided, 
and those created by the user to manipulate that data, 
provide the programmability that sets the alphaSyntauri 
system apart from all other synthesizers. Although de- 
tailed documentation on the architecture of the programs 
and a usage map of the Apple II memory aren't dis- 
tributed with the system, Syntauri is reasonably helpful 
in assisting the knowledgeable user with customization. 
(The assembly-language source code is offered for a 
nominal fee.) 


Wave Ш 

This is a slow, flexible Applesoft program which 
graphically displays the process of building waveforms 
via additive synthesis. The procedure is simple: you are 
queried for “Which waveform?" and then “Which har- 
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INTERTEC'S INCREDIBLE 255 USER SMALL BUSINESS COMPUTER 


At last, there's a multi-user micro- 
computer system designed and built the 
way it should be. The CompuStar™. Our 
new, low-cost "shared-disk" multi-user 
System with mainframe performance. 

Unlike any other system, our new 
CompuStar offers what we believe to be the 
most practical approach to almost any 
multi-user application, Data entry. Distrib- 
uted processing. Small business. Scientific. 
Whatever! And never before has such 
powerful performance been available at 
such modest cost. Here's how we did it . . . 

The system architecture of the 
CompuStar is based on four types of video 
display terminals, each of which can be 
connected into an auxiliary hard disk stor- 
age system, Up to 255 terminals can be 
connected Into a single network! Each ter- 


minal (called a Video Processing Unit) con- 


tains its own microprocessor and 64K of 


dynamic RAM. The result? Lightning fast | 


program execution! Even when all users 
are on-line performing different tasks! A 
special “multiplexor’’ in tne CompuStar - 
Disk Storage System ties all exter- 
nal users together to "share" the 
system's disk resources. So, no 
single user ever need wait оп an- 
Other. An exciting concept . . . 
with some awesome application 
possibilities! 

CompuStar™ user 
Stations can be configured in 
almost as many ways aS you 
can imagine. The wide variety | 
of terminals offered gives you 
the flexibility and versatility 
you've always wanted (but 
never had) in a multi-user 
system. The Compustar 
Model 10 is a program- 
mable, intelligent terminal 
with 64K of RAM. It's a 
seal workhorse if your re- 
quirement is a data entry 


or inquiry/response application. And if your 
terminal needs are more sophisticated, 
select either the CompuStar Model 20, 30 
or 40. Each can be used as either a stand- 
alone workstation or tied into a multi-user 
network. The Model 20 incorporates all of 
the features of the Mode! 10 with the 
addition of two, double-density mini-flop- 
pies buill right in. And it boasts over 
350,000 bytes of local, off-line user stor- 
age. The Model 30 also features a dual 
drive system but offers over 700,000 bytes 
of disk storage. And, the Model 40 boasts 
nearly 1% million bytes of dual disk stor- 
age. But no matter which model you 
select, you'll enjoy unparalleled versatility 
in configuring your multi-user network. 


[ A 
| 
А! 


Add as many terminals as you like 
- at prices starting at less than $2500. 
Now that's truly incredible! 

No matter what your application, 
the CompuStar can handle it! Three disk 
storage options are available. А tabletop 
10 megabyte 8" winchester-type drive 
complete with power supply and our spe- 
cial controlier and multiplexor costs just 
$4995. Or, if your disk storage needs аге 
more demanding, select either a 32 or 96 
megabyte Control Data СМО drive with a 
16 megabyte removable, tap loading car- 
tridge. Plus, there's no fuss in getting a 
CompuStar system up and running. Just 
plug in a Video Processing Unit and you're 
ready to go . .. with up to 254 more ter- 
minals in the network by simply connect- 
ing them together in a "daisy-chain " 
fashion. CompuStar's special parallel 
interface allows for system cable lengths 
of up to one mile . . . with data transfer 
rates of 1.5 million BPS! 

Software costs are low, too. 


,  CompuStar's disk operating system is the 


industry standard СРАМ”, With an 
impressive array of application Soft- 
ware already available and several 
communication packages offered, 
the CompusStar can tackle even your 
most difficult programming tasks. 
Compare for yourself. Of all 
the microcomputer-based multi- 
user systems available today, 
we know of only one which 
Offers exactly what you need 
and should expect. Excep- 
tional value and upward 
growth capability. The 
CompuStar™ A true price 
and performance leader! 


= CAI 


= = SMS. 


2300 Broad Амет Ad Columbia, 36-292 
(803) 796-9100 ПУХ 810-565-2115 


MEM a ns 


its not as hard as you think. 
Forget complex designs. And 
two-year waits. 

All you do is get your hands 
on the Intel 8088. 

And then leave the other 8-bit 
systems standing in your tracks. 
Without breaking the bank. 

Because the 8088 gives you 
two to five times the perform- 
ance of other B-bit processors. 
For a whole lot less. 

In fact, at $14.10 for 100 pieces, 
75% less than last year. (Because 
high volume shipments are 
already pushing the 8088 down 
a super fast price curve.) 

And about 20% less than you'd 
pay for a 780 or MC6809 system. 

For some simple reasons. 

The 8088 runs at full speed 
with slower speed memories 


than you need for other 8-bit 
microprocessors. 

And about 1/3 less memory at 
that. Thanks to its powerful instruc- 
tion set that helps you reduce 
the size of assembly language 
programs. 

Which together with the 8088's 
library of high level software 
(Pascal, CP/M, Basic and Fortran) 
should help you cut the other part 
of system costs. The part that's 
larger than hardware. 

But even though you're paying 
less, you'll be getting more. 

Like 1-megabyte addressing. 

Extra power for 16-bit number 
crunching. 

And faster string processing. 

Fact is, our recent benchmarks 
show the 8088 runs circles 
around а 780A, 780B or MC6809 


How to break the 8 


without 


when it comes to terminal and 
small business applications. 

But dont think you have to stop 
there. With any of our iAPX 88 
multiprocessor configurations, you 
can give performance an added 
boost— and still keep the cost 
and simplicity of an 8-bit system. 

For 100 times the through- 
put on number crunching, just 
choose the iAPX 88/20 system. 


Relative Performance 
intel 2юа Motorola 
8088 2808 МС6809 
[5 MHz) (6 MHz) (2MHz) 


Computer 

Graphics 10 01 005 
16-bit 

Multiply 10 017 05 
Воск 

Move 10 075 049 


Full details of Ihese benchmarks available 
in the iAPX 88 Book. 
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bit performance barrier 


going broke. 


It combines the power of the 
8088 with our 8087 numeric 


Just clip this coupon and send 
it with $5 to Intel Corporation, 
Literature Department, 3065 
Bowers Avenue, Santa Clara, СА 
95051. (Or call 408-987-8080.) 

We'll send you the book on 


Or if you're worried about 
getting bound up in ИО. Dont. 
Select our iAPX 88/11 system 
that speeds МО processing three 
to five times by putting an 8088 
together with an 8089 I/O 


Then theres the fact if you ever 
decide to make the jurnp to 16 
bits, you wont have to jump. The і, 

| 8088 is 100% software compati- 
ble with our 8086. 
Because we dont think you 


how to design iAPX 88 systems 
and a coupon good for one 
free 8088. 

Everything you need to start 
breaking through barriers — 
without going broke. 
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Europe Intel International, Brussels, щт 


distributors Alliance, Almac/Stroum, Arrow Electronics. 
Aynet Electromcs, Component Specialties, Hamilton/Avnet 


^. Hàmillon/Electro Sales, Harvey, Industrial Components 


should have to sell out your future 
to get the best deal on price/per- ! 
formance today. | 

And to put you in the right frame | 
of mind, we're ready to make 


Pioneer. L A Varah, т Orinbution оарои Zentronics 


I delivers 
solutions 
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Photo 5: Bill Mauchly's eight-track Linden Studio т Ambler, Pennsylvania. In the foreground is the Fairlight Computer. Music 
Instrument, the alphaSyntauri keyboard on top of the CMI, the monitor, an Apple П with Mountain Computer music synthesizer 
boards, the Fairlight ASCII keyboard, The Sound Workshop 12-channel mixing console, an Otari eight-track recorder, and various 
outboard equipment in the rack at lower right. The studio is a 100-vear-old barn, and the research lab is located a short distance 


away. (Photo by Irene Mohler) 


monic?” until you decide you're done. On each iteration, 
the resultant wave is played back at a constant pitch for 
evaluation. The waveforms available for addition and 
subtraction are band-limited versions of the common 
analog wavetypes: sine, triangle, square, sawtooth, or 
any user-specified complex waveform, This program is 
the most common and useful way of generating 
wavetables. If Syntauri would rewrite Wave Ш in 
assembly language, it would be capable of instant display 
and, therefore, be a more intuitive feedback loop be- 
tween the creation of waveforms and envelopes. 


Analyzer III 

Fourier analysis of a waveform is the reciprocal to ad- 
ditive synthesis of sine waves. The program takes as its 
input any wave and supplies the harmonic content up to 
any specified harmonic. 

The most creative use for this program that we've 
heard is by Cretones keyboardist Steve Leonard, who 
needed to simulate a Vox portable organ. He used an 
oscilloscope to get a picture of the waveform he wanted, 
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then wrote a BASIC program to draw a line segment ap- 
proximation of the wave and write it to a binary file. 
Next, he analyzed the wave with Analyzer Ш. Using the 
resultant harmonic specification, he resynthesized the 
wave with Wave III. 

Why didn't he just use the line-segment version of the 
waveform? Steve knew, as the analysis confirmed, that 
some very high harmonics were present in his line- 
segment waveform. When a digital oscillator—like that 
used in Mountain Computer hardware—tries to create 
frequencies above half its sampling rate (above 
16,000 Hz, in this case), the frequencies fold over and 
show up as lower, incorrect frequencies within the audio 
spectrum. This phenomenon is known as "aliasing." (А 
good explanation of aliasing is given in the Computer 
Music Journal, volume 2, 42 in "Introduction to the 
Mathematics of Signal Processing," by F R Moore.) These 
stray aliases usually have little to do with the intended 
sound and are objectionable. To reduce their presence, 
care must be taken to lintit the strengths of high har- 
monics in a wavetable. 


wit 


Low cost software 


high priced quality 


When we iell you that our super- 
sophisticated software package 
gives you тор quality al rock- 
NANOM prices, we're по fooling. It 
(5 you handle large files easily. 
you Seta powerful command set 
hal takes you through every 
nase Of document production 
сапу and simply, and because 
м software package lends itselt 
о customization, youre able to 
nodify the presentation to. meet 
Your specific requirements. 


EVERY TYPIST AN EXPERT 
сас our MINCE TEXT EDITOR 
Hives You a full screen image of the 
ext being edited before you риги 
t. you will be able to insert, delete, 
nove entire blocks of text and 
nore... all at ihe touch of a key or 
wo! What you see on the screen is 
what you get. Period! 


TEXT FORMATTER 
ENHANCEMENT 

yur SCRIBBLE 

ХОЭНМАТТЕН leis 

rau think in terms 

T Ihe actual | 
aructure ОГ the = 


document so you can handle 
chapters, sections, subsections, 
verses, quotations, and the like с 
tomuaticallu while typing. No longer 
will you have to worry about ге. 
membering margins. vertical spac- 
пя. clc. theyre handled au- 
tomatically too. 


^ CQ > 


OUR COMPETITION IS RED 
And they should be. After ай, they 
cant offer all of the super features 
and quality thal our package can al 
our unbeatably low prices. Ws just 
another way for us to show you 
that... the Mark of The Unicorn is 
your mark of quality ага reason- 
able price. 


VERY LOW COST 

MINCE and SCRIBBLE are priced 
at $175.00 cach or buy both of 
them for oniy $275.00. Available 
from — Westico, Lifeboat, Cor- 
nerstore or direct from us. 


CANICORN 


Р.О. Box 423 
Arlington, МА 02174 
(617148091387 
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The other consideration is the fundamental frequency 
at which the note will be played, À waveform for a bass 
instrument can get away with richer, higher harmonics. 
Practically speaking, aliasing can be a useful effect in the 
simulation of noise and complex nonharmonic tones. 


Keyboard Architecture 

The alphaSyntauri synthesizer keyboard is a standard, 
two-bus, 61-note, Pratt-Reed organ keyboard. This 
keyboard assembly is found in many commercial musical 
instruments, such as Moog, Arp, and Crumar syn- 
thesizers. Syntauri has added CMOS circuitry, which 
allows the Apple to scan each key's two vertically posi- 
tioned contacts (lower and upper) approximately once 
every 10 milliseconds for make or break conditions, 

After the entire keyboard is scanned, this information 
is compared with a memory map of the last scan and is 
updated if different. A timer, maintained in the com- 
puter's memory, counts the number of scans between 
changes, including the time between closing of the lower 
and upper contacts of each key. This number (in the 
counter when the key is fully down) is used as an index in 
a velocity table, which is in turn applied to the attack rate 
and the final attack volume. The table contains 32 entries 
and allows the production of up to 32 different perceived 
velocities. By altering a value specified in the velocity 
setup program, the inverse relationship of key velocity to 
loudness can be made more or less linear on a scale of 0 to 
7.99. In effect, this varies the keyboard response to 


velocity from linear to logarithmic. 

The keyboard's tuning is organized by a scale table, 
which is set up by the Scale program. Just, well- 
tempered, international, or any scale from 1 to 32 inter- 
vals/octave may be chosen. The standard scale is well- 
tempered and is 12 intervals/octave. (À very concise 
discussion of the alphaSyntauri keyboard can be found in 
a paper presented by Charlie Kellner, Ellen Lapham, and 
Laurie Spiegel at the 67th convention of the Audio 
Engineering Society, New York City, November 1, 1980. 
Reprints are available from Syntauri Corp.) 

One other setup program is Log III, which creates a log 
table for producing attack, decay, and release envelopes. 
Two envelope log table types are available: linear and ex- 
ponential, Linear is best for nonpercussive sounds with 
slower attacks, such as strings and brass. Exponential 
works well for percussive saunds, like pianos and bells. 


The FX Controls 

What would a synthesizer be without some kind of per- 
formance effects? Syntauri and Laurie Spiegel devised 
some neat ways to modify the sound while playing; these 
are dubbed FX. Hitting the space bar and the letter "F", 
you are asked which effect file is desired. The files are text 
type and are prefixed with MOD.nnnnnn. (You don't 
have to type Mod.) Hit Return and you have the newly 
selected effect. The available FX are Timbre Scan, Pitch 
Sweep, and Pitch Bend. 

The effects like vibrato use the game paddles for con- 


In Texas Orders 
Questions & Answers 
1-713-392-0747 


Marymag ‘т 


21969 Katy Freeway 
Katy (Houston) Texas 77450 


To Order 
1-800-231-3680 
800-231-3681 


SAVE BIG DOLLARS ON ALL TRS-80 HARDWARE & SOFTWARE 


TRS-80 BY RADIO SHACK. Brand new in cartons delivered, Save state sales tax. Texas residents add only 
5% sales tax. Open Mon.-Fri. 9-6, Sat. 9-5. We pay freight and insurance. Come by апа see us. Call us for a 
reference in or near your city. Ref: Farmers State Bank, Brookshire, Texas. 


WE OFFER ON WE ALWAYS 
REQUEST OFFER 
Federal Express (Overnight Delivery) H Ұй NO м charge for Master Card 
or Visa. 
Houston Intercontinental = v] We use Direct Freight Lines. No 
Airport Delivery (Same Day! аз long waits, 
U.P.S. BLUE (Every Day) e 5 ша and Wi "— b^ We always pay the freight and 
References from people who have No Tax оп Out of Texas Shipments! insurance 
bought computers from us probably 64 Toll free order number 
in your city | | Qur capability to ga ta tha giant 
Save o TRS-80" Computer wershouse 5 
10 № 1 5 № hours away, їп Ft. Worth, Texas, 
жаүы OR MORE to keap you in stock. 
ED McMAN US We Specialize In Overseas Shipments JOE McMANUS 
| | ELT 7) 
> Telex 77-4132 (Fleks Hou) т 
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DIAGNOSTICS i: А system diagnostic package 
ests: 

= Memory = CPU (0500005/280) = Terminal » Disk © Printer 
To aur knowledge the CPU test is Ihe first of its kind anywhere. Diagnostics 
! can help you fing problems belore Ihay become serious А good set of 
diagnostic routines ars a musi іп any program library. Minimal ге. 
quitamants. 32K CPIM. Supptied wilh complete user manual: $75.00 Manual 
atone $15.00 
DIAGNOSTICS И: The moat comprehensive sel of CPA compatible 
system check-oul pragrams avar assembled. Includes all of 
Diagnostics t, plus. 
* Every iesi ін "Submit able 
» А complete SpirwritarDiablo/Ouma losi паз been added 

(бөгіші Intartace amy) 
* Quiput may be logged to dish 
а Expanded memory tesi 
| = Expanded larminal tes! 
* Expanded disk Ios! 
Diagnastics ii provides Ihe пекі teval in system maintenance, 
Requires: 32K CPM 
Price: $100.00 Manual only: 515.00 


SUPER-M-LIST: A complets, вазу to vse maiting liat program 
package. Allows for two names, lwo addresses, city, slate, zip and 
a Ihres digit code field lor added líexibllity Super.M-Ligt can sort 
on any Held and produce mailing labais direct lo printer or disk file 
for шіні printing ог use by other programs. Supec-M-Liíst is Іһе | 
parlacci companion 10 ТЕЗ. Handles 1981 Zip Codes! 
Requires 48K СРМ 

Supphed wilh complete user manual $75.00 manual alone: $10 00 


TFS-Test Formatiing System: An extremely powertul отпа, 
Mora than 50 commands Supports all major leaturas including: | 
ә lait & right margin jusiiticalion + user defined macros 
= dynamic insertion from disk lila ? undertining and backspace 
TFS iata you make multiple copies of any text. For example: Раг. 
sonaized torn tellers complete with name, addreas A other inasar: 
Шола trom a disk lile. Text із noi hmited to the size о? НАМ making 
TFS pertect for reports or any big job. Text is entered using CP/M 
slandard editor oc moat any CP/M compatible editor, | 
Runquicaa: 24K CPA 
Supplied with extensive user manual. $65.00 manua! alone: $20.00 
Source to TFS in 8080 assembler (can ba assamblad using stan- 
dard CPIM aasamblar) plus usar manual: $250.00 * 
аа 


о жж TEXT PROCESSING SS 


UTILITIES ( A сонасной of programs Ihat you will lind ав and 
maybe even necessary in your daily work (we didi) 


' Searches lites for a specified string 
{п сога sort of variable length records 
Compara two (пея for equality 
· Formatiad listings lo printer 
Pa Lists Jilas lo CRT a page а! a time 


plus more 
Requites 24K CPIM 
Suppliad with manual on дізсаіте; $60.00 


UTILITIES 11: Many new programs not avarabig elsewhere Includes Inese 
"fiis" иез: 

DIFF Source comparitor 

PR Рота! multicolumn output lormatier 

Ge Desk calculator 

RPL Substilute strings in tiles 

plus more 

Raquies: 24K CPIM $6600 
Supphed with manual on ciacette 
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Z8000C ROSS ASSEMBLER: Supports 


ТЕ ANALIZA: An amazingly accurate | 
«| simulation of а sesaion with a Е": 


ү] paychiatrial. Helter than (һе famous |; unsegmanted mode, full 32001 
ГИ “ELIZA” program Enlightening se | 4 

3) well аа бшп An excellent example of |::| [51 “downloader” 

Ж Artificial intelligence "uU |? Reguires. 56K CPIM $500 00 

2 Requires: 4BK CPM, CBASIC2 hi] ЫЛ Y year maintensnce $300 00 

223] Cast $35.00 УЧ] |] manual aione 


On lins "Help" system provided with svery program packago. 
SuperSoft 


First in Software Technology 


SuperSoft's Masterpiece; 
of the Month 7 


CAM REGISTERED TRADEMARK DIGITAL RESEARCH 


full 28000 syntax, segmented and |: : 


arithmetic, hex output, haling output, 4 


works 


555 FORTRAN: The 555 FORTRAN comprar ік fast. efficient. and compilate 
tluit 1966 ANSI standard with extensions] The RATFOR compiler complgs inig 
FORTRAN allowing the user 19 wile sruciured code while retaining the 
batalia of FORTRAN, The FORTRAN suppers many advanced tealures not 
found in lass complate implementations. including complex агт, 
character variabias, and funcions Complete séquencial and random disk НО 
зе һмиррагіеі SSS FORTRAN will compie up (o 600 = er minutat Насші 
ave sutwoulnes with айс vanabies ars supplied ROMabis COM hies 
тау bia generated SSS RATFOR allows ihe use о) contamporáry long caniral 
and structured programming techniques 555 RATFOR iy similar to FORTRAN 
7? «^ that i supporte such ifunge аз 


е REPEAT UNTIL > WHILE a iF.THEM ELSE 
555 RATFOR is supplied wilh source code In FORTAAN and RATFOR 
Syslem Requirements A Prices: 

555 FORTRAN requires a 32K CPIM system. 

SSS FORTRAN with AATFOR: $325.00 

88 FOATRAN alone: 8250.00 

НАТҒОН alone $100.00 

(RATFOR sold only with valid SSS FORTRAN license) 


STACKWORK'S FORTH: A full, extended Forth interprelec compiler produces 

COMPACT, ROMABLE code Аз lasi as complied FORTRAN, аз вазу ta ива ав in- 

ігісінуе BASIC. 

SELF COMPILING: Includes «vary jing of source coda necessary 10 recompila 
itsalt. 

EXTENSIBLE Add functions at will 


280 ст 8060 ASSEMBLER included 


Single license, OEM Hcensing available. 
Please specily CPU туре. 280 or 8080 


Supplied with extensive user manual and tutors $17500 


Documentalton alone: $25.00 


‘TINY’ PASCAL Il: Wa still call it Tiny’ bul it's bigger and better than ever! Thus is 
the famous Chung-Y uen ‘Tiny’ Pascal wilh more Features added. Faalures inchuty 
* recursive procedures/tunctióons * integer arilmglic * CASE 

а FOR (loop) + sequential disk WO * 1 dimensional arrays 
= IF THEN ELSE * WHILE e PEAK & POKE 

* READ & WRITE а REPEAT. UNTIL а mom 


| Tiny‘ Pascal iz issi Programa execute up to ten limes faster than similar BASIC 
| programs. SOURCE TOO! We sill disiribule sourca, in ‘Tiny’ Pascal, on mach 


discelte sold. You can even recompila Ihe compllar, add features or just gain im- 


"M| sight ino compiler construction. 


Requires: 364% СРМ. Supplied wilh complate user manual and source on discetta: 


| M $85.00 Manual alone: $10.00 
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TERM: А complete injercommunicalions package for linking your com 
puter to other computers. Link either lo othar CPM computers oc fo Harga 
timesharing systema, TERM is comparable to other syslems bul costs 
less, delivers more and source is provided on discetie! With TERM you 
can send and receive ASCH! and Hex flies (COM too, with inctuded comme 
поп program) with ary offer resi time communication between users on 


separate systems as well as acling as timesharing terminal 
* Engage/disengage printer 
* lerminal mode for timeshating belween syslams 
е Conversational mode * sand files 
Requires 32K CPIM 

Supplied with user manual and B000 source code $150.00 
Manual alona $15.00 


ENCODE/DECODE: А сорма sOltware заситу system for СРЛМ 
Encode/Decode із а sophisticated coding program package which (гала. 
lorms data stored on disk into coded tex! wich із completely unracog- 
nizabla Encode/Dacoda supports mullipie secunty levels and passwords 
A user defined combination (One billion possible) ia used fo cods ard 


| decode а lile. Uses are unlimited Balow аға а few елатріз 


а dais bases в payroll tiles " programs a lau records 


Encode/Decodes 1а available in two versions 


EncodarDscode ! provides a level of securily suitable fat normal use 
Encode/Decode (i provider anhanced secunty for Ihe mos! demanding 


needs 


ee $50.00 Encode/Decode і! $100 00 камаган $15.00 Il 


— s0 FTWARE SECURITY 


CP/M Formats: 8" soft sectored, 5” Northstar, 5" Micropo- 
lis Mod il, Vector MZ, Superbrain ООСО 


All Orders and Genaral Information: 
SUPERSOFT ASSOCIATES 

Р.О. BOX 1628 

CHAMPAIGN, IL 61820 

(217) 359-2112 

Technical Hot Line: (217) 359-2691 
{answered only when technician 18 avallable) 


Far East Distribubion 
ASA internathanal 


3-15-8, NISHI-SHIMBASHI MINATO-KU, TOKYO 7105 JAPAN 


(03) 437-547 1 
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tro]. Timbre Scan actually scans through all the wave- 
forms in the preset master, in a sequence whose rate and 
pitch are controlled by the paddles. Pitch Sweep modu- 
lates the frequency upward into aliasing at a depth con- 
trolled by one of the paddles. Pitch Bend allows for 
dynamic frequency changes through the movement of а 
paddle with one hand, while the other plays the key- 
board. All effects can also be used with vibrato, 


Graphics 

One of the most captivating features of the alphaSyn- 
tauri system is the "Close-Encounters" graphics that ac- 
company the music. А corresponding bar on the screen 
lights up for each key that is down. А captivating and 
entertaining effect results, especially when the sequencer 
is playing back some piece. At a trade show, a spectator 
was overhead saying to her friend, "I've never seen music 
before!" While this is not a feature we would spend hun- 


dreds of dollars to obtain, it is a great extra as a by- 
product of performance, When the question "What good 
does that do?" arises, we mumble something about the 
ability to visually inspect playing technique. (By watch- 
ing the blocks, it is quite easy to gauge the amount of roll- 
over between adjacent keys. Speaking candidly, though, 
the graphics are just attractive.) 


The Manual 

The alphaSyntauri manual is very much in the spirit of 
the Applesoft tutorial manual—friendly and jovial, 
though a little confusing. It works quite well as a tutorial; 
you can sit down with the instrument, read through the 
manual, and apply things that you learn. The explana- 
tions of synthesis theory are well illustrated. We found 
the “Quick Reference Guide” more useful when we had a 
general knowledge of the system, Neither document has 
an index. 
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IF YOU ENJOY MUSIC, WHY JUST LISTEN? 


You and your Apple could be making 
heautiful music together! 


fom the thousands of Apple owners who аге 
making music — without the years of practice 
| needed for conventional instruments You can 
quickly and easily enter a song fram sheet music 
Just follow the detailed examples and instructions 
provided 

THE PRODUCT. ALF’s economical 9-үоісе Music 
Card MCI (5 just $195, the gourmet 3-voice Music 
Card MC16 is $245 [use 2 for 6 voices or 3 for 9) 
Bath come with delailed manual, complete soft- 
ware, and cable for connection lo your stereo 
system 

THE SOFTWARE. We're conyinced our product ts 
by far the easiest їр use and most versatile system 
for the Apple You gel many fealures nol available 
in other systems, plus a very large nole capacity 
And no customer has ever reported а "bug" 
| 0f error 

THE HARDWARE. ALF strives Гог the best quality 
possible No MCI card has ever been returned 
wilh a manufacturing defect. 

THE COMPANY. ALF has been making computer- 
controlled synthesizers since 1975. We made the 
first music peripheral for the Apple — and its stili 
one of the most popular 

Available through Apple dealers, or write for 
more information. 
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WANT TO DUPLICATE DISKS QUICKLY! 


АЕ’ disk duplication service has been а mayor 
source af quality reproduction lar Apple- 
compatible soflware houses since 1980 Now you 
can use the sume techniques for fast and accurate 
reproduction yourself, wih ALF’s Copy System 
Why spend over $10,000 for a duplication system 
when for шы $595 you can connec! the ALF Copy 
System to your own Apple! Copying time m about 
37 1017 J seconds, depending on number of drives 
used That's over 1,600 disks in В hours from a 
single syslem Are you completely сомифет of 
your present copying methods? At ALF, accurate 
reproduction i& more important than speed. The 
ALF Copy System м designed to produce perlect 
copies every time 


Special hardware and software copies any stan- 
dard 13 or 16 sector Apple format disk Hardware 
plugs easily into compuler — по permanent 
changes required II you wish to do your own drive 
mamtenance, the manual tells how lo use stan- 
dard Shugart procedures and accessories, and ail 
necessary soltware is included 


Too busy to gel into disk capying? You can still 
count on АСР convenient copying service Ask 
about our copw.resistant and "douhle boar” 
services too! 


Write for complete details 


Circle 11 on inquiry саға, 


NEED CONVENIENT 
FLOPPY DISK PROTECTION? 


ALF’s Floppy Boxes are specially designed to offer 
groal protection with more convenient use than 
other methods They're designed with two layers 
of corrugated cardboatd with 3 special "cross- 
grain" construction for extra strength The stan 
dard square size holds 1-3 mimillopmes for mading 
or packing in products The larger rectangular size 
holds minilloppies plus a standard 5% л 8% 
booklet (8% x T1 folded in half). Available with an 
adhesive closure lab for use as a matler ljust seal 
with tab, address ather side, and mail) Software 
houses: write for details on altractive, proleclive 
packaging for your productis 


Small quantity price is 75€ lor standard box 


Available singly al computer dealers, in large 
quantities fram ALF (New dealer inquiries 
itvited ) Aug #1 


A LF PRODUCTS INC. 1448 ESTES DENVER, CO 80215 
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$1250* 


Now less than half the price of any comparable teminal 


Announcing a video graphics terminal with more 
features than other popular, comparable models, 
but at half the cost. The VGR-1O ASCII-APL graphics 
terminal, from COMDEC, has combined al the 
most-wanted features of other ‘popular graphics 
terminals with several of its own to give you one of 
Ihe best equipped raster graphics systems avail- 
able. You'll get high resolution, long life 640 x 380 
mono-chromatic graphics emulating directly the 
Tektronix" AOYO senes. The VGR-IO also comes 
equipped with switchable ASCI-APL character 
sets, pseudo joystick graphical input, and dot 
*Speciol Introductory Price, 25% prepaid. Offer expires Jan. 31,1982. 


graphics printer interface for razor sharp hard copy, 
al as standard features. You'll also get COMDEC's 
“plug in and run” fechnology which allows oper- 
ation of your sophisticated graphics programs 
with virtually any computer. 

Contact us today and take advantage of this 
introductory price of 525000“. The VGR-1O is 


brought lo you by шшш рар 
COMDEC, а com. | mmm СОМЮЕС c 
pany pioneering The 1707 Southwest Thirty-fifth Place. 


evolution of afford- ^^ qGoinesville, Florida 32608 
сое graphics. (904) 377-3253 
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Applications 

We tried to put the alphaSyntauri through its paces 
and discover what other people were doing with it. Steve 
Leonard, mentioned earlier, uses his onstage with a rock 
band and has developed a set of presets to replace a lot of 
heavier, traditional professional keyboards. We put his 
instruments into action when the rock group Sister Sledge 
was working at Linden Studio. No analog synthesizers 
were available, so keyboard player Steve Gould received 
a mini-lesson in using the alphaSyntauri synthesizer. 
Within five minutes, he was playing independently. The 
Close Encounters theme was heard many times that 
night, 

On the academic side, Stanford University has a com- 
puter-assisted instruction project in the works. The 
curriculum, developed on its PDP-10 by Dr. Wolfgang 
Kuhn, is being adapted to the alphaSyntauri system to 
teach basic music theory. This should be very interesting, 
and I am sure many other universities will implement it. 

Laurie Spiegel, a composer who uses the alphaSyntauri 
system in her work, has too extensive a background in 
computer music composition and programming to cite 
here. But we feel that one of her contributions to the 
alphaSyntauri system is worth mentioning. Laurie has 
one of the earliest Syntauri keyboard prototypes. Even 
before there was really a developed product, she was 
writing her own 6502 programs on her Apple (which is 
also a prototype), to process and interact with the 
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keyboard in interesting ways. 

In a concert series, “Computer in Perfor- 
mance"—presented in New York City during 
1980—Laurie used a keyboard program she wrote in 
Pascal. An effective PEEK and POKE permutation 
algorithm, it used the keyboard to specify transposition. 
Melodic and harmonic materials were specified by soft- 
ware. There were several processes running which 
specified sets of pitches to be played. Laurie selected 
which sets the program would be permuting, while the 
alphaSyntauri synthesizer specified the base pitch, The 
paddles were used to modify the timbre and effects, and 
the result was musical and interesting. 

A more recent program is a composition which she 
patched into the alphaSyntauri system software. Going 
to the recorder menu and typing "C" (for compose), she 
can build lines of music based on written algorithms 
which are then patched into the main alphaSyntauri 
BASIC program. For example, a small FOR-NEXT loop is 
used to build an arpeggio. Her program asks for the 
number and spacing of the events in the sequence, along 
with a number of simultaneous notes. It will fill a notes 
table with a sequence based on the information supplied 
and the little algorithm which was preprogrammed. This 
is simply one user's own experiment, not an official 
release by Syntauri. (This little composing program is 
just the tip of the iceberg for algorithmic composition.) 


Complaints 

Game paddles are a drag. They are imprecise, don't 
stay where you put them, and waste processor time. 1 
really wish the system had a couple of slide potentio- 
meters and a cheap analog-to-digital converter. 

The manual has no index! (Syntauri says it's preparing 
one.) The system takes too long to boot up. (Syntauri's 
working on that, too.) Depending on your audio quality 
requirements, the Mountain Computer synthesizer hard- 
ware can be a bit noisy (8-bit digital-to-analog con- 
verters), But it is the best choice when you compare price 
to performance, 


Conclusions 

e The software allows for system expansion, Innovative 
musical ideas or new methods of analysis can be easily in- 
corporated into the operating system. 

e The alphaSyntauri system uses a modular approach for 
the hardware, allowing for future improvements and 
upgrading of the system. This means the system can 
grow, not be outgrown, 

e The software—while some may argue the advantages 
of straight assembly language—is fast when it needs to be 
and slow and accessible where necessary. 

e The real-time interaction with the composer is ап im- 
portant improvement, This changes the synthesizer into a 
true musical instrument. 

e The price is obviously more than the average Apple II 
owner can afford. For the serious musician, however, the 
alphaSyntauri's combination of quality sound, good per- 
formance, and price make it well worth the money. 8 
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97 MORE THAN А BRIDGE - 
~ BETWEEN TWO WORLDS 


When we shipped 
the first CPU 8085/88 back in June of 
1980, we created more than a bridge between the 
8 bit world of the present and the 16 bit word of the future: 
We created a standard for professional level, high speed 8/ 16 bit 
computing on the 5-4100 bus. Already a standard in the software industry, 
CPU 8085/88's unique combination of an 8088 to handle 16 bit software - along 
with an 8085 to execute 8 bit software - has withstood the test of time and is now 
recognized as the most efficient way to introduce 16 bit power into an 8 bit system. 


For the most demanding commercial, industrial, and scientific 8/46 bit 


applications, CPU 8085/88 is the answer. See the board that's more than a bridge 
between two worlds at finer computer stores and systems integrators world-wide. 


Prices: $425 assembled (both CPUs run at 6 MHz), $525 qualified under the Cenified System Component high-reliabiliry program (both CPUs run at 8 
MHz). Coll 415-562-0636 for the authorized CompuPro soles center near you, or for placing factory direct VISA® /Mostercard* orders. Prices do not 


indude tax, shipping, or dealer support services (If applicable). 


ompuPro  .-. (60550 


ELECTRONICS 
BOX 2355, OAKLAND AIRPORT, CA 94614 Circle 77 on inquiry card. 


COMPUPRO: 12 WAYS TO A COMPETITIVE EDGE. 


We give you more of what you buy a computerfor: to gain a competitive edge in your 


business. industrial, orscientfic application. 


While other computers try to make the best of slow 


memory, slow processors, and me-too engineering, CompuPro delivers solutions for todoy' s and 
tomorrow's computing problems...proven solutions for expandable, modular, fast, exceptionally 
reliable, and truly professional level machines that conform fully со the IEEE 696 /5-100 
standards. We back all products with a minimum 1 year limited warranty; boards qualified under 
the Certifled System Component high-reliability program include a 2 year extended warranty. 

When you depend on your computer, choose a computer on which you can depend: 5-100 from CompuPro. 


THE SPECTRUM COLOR GRAPHICS SALE CONTIN- 
UES. ‘With Spectrum's 8K of IEEE-compotible static RAM, full 
duplex bidirectional МО port for keyboord or joystick 
interface. and 6847-bosed graphics generator that can display 
а! 64 ASCII characters, your 5-400 computer can control the 
colors of the rainbow 40 modes of operation, from alpho- 
numerics/semigraphics in 8 colors to dense 256 x 192 full 
graphics. Regulady $399 A/T: but for orders postmarked be- 
fore 12/31/81, Spectrum 15 yours for $2991 There has never 
been à better time to graduate from black and white to color. 


1. DISK 1 ОМА DISK CONTROLLER, рорейу imple- 
mented DMA (with orbitration), plus CPU speed-independent 
dota transfer, results in high speed operation. IBM com- 
patible format; handles soft-sectored single оғ double-densi- 
ry,single or double-sided disks. Set up for 8" disks, can also 
handle 5.25" disks. With DIOS for CP/M-80. $495 A/T, 
$595 CSC. Coming soon. Disk 2, the fast DMA hard disk con- 
troller, 


2. СРІМ-80 or CP/M-86.  ^vollobie only wiih Disk 1 pur- 
chose. Supplied on diskette with full dacumentotion —ready 
for load ond go operation. CP/M-80 $175; СР/М-86 $300. 


3. OASIS* OPERATING SYSTEM. Single user ($500) ond 
multi-user ($850) avallable for use with CPU Z. Supplied on 
diskette with full documentation. Coming soon: OASIS 16 for 
use with 16 bit systems. 


4. COMPLETE DUAL DISK DRIVE SYSTEM, ‘With one 
Disk ! boord. desktop duol drive enclosure with Shugart 54-800 
series dives, power supply, and cable. Also incdudes CP/M- 
80. $2195. 


5. SYSTEM SUPPORT 1, Includes battery operated 
dock/ calendar; sockets for batrery backup RAM. 9511 or 
9512 moth processor, ond 2714 ROM options: R5-2232 serial 
port: triple interval timers; dual interrupt controllers, power fall 
interrupt; comprehensive documentation; and more. $295 
Unkit, $395 A/T. $495 CSC (ода $195 to all prices for optional 
math pracessor). 


6. ВОТ CPU Z. z-80*-bosed CPU board includes all ston- 
dard features plus many convenience options. Meets oll IEEE 
696/5-100 specifications, Including timing. $225 
ne. I A/T (both ореготе or 4 MHz), $395 CSC (with 6 
MHz | 


7. ULTRA LOW POWER/HIGH SPEED STATIC 
MEMORY Handles clock speeds to 10 MHz ro prevent obsoles- 
cence. Static operotion gives Howless DMA. 

RAM 20. With extended addressing of bank select, RAM 
20-8К; $210 A/T, $280 CSC. -16K: $285 A/T, $355 
CSC. -24К. $355 A/T. $425 СС. -32К: $425 АЛ. $495 
CSC, 

ААМ17. Ultro low power (1.6 Warts typical for 
64K). ВАМ 17-48K: $650 A/T, $750 CSC. .ó4K: $795 
A/T. $895 СС, 

RAM 16-64. Configure os 64K x 8 or 32K x 46. $895 
A/T, $995 CSC. 

RAM 21. Configure os 128K x 8 or 64K by 16. $1695 
A/T. $1695 CSC. 


om 


Сігсіе 7B on inquiry card. 


uPro" - 4900 


AKLAND AIRPORT, CA 94614 


8. M-DAIVE, As close os you can come ro the solld-stote 
disk drive.  M-DRIVE runs IEEE 696/5-100 RAM under CP/M 
2.2, so that the memory appeors identical to a disk drive — but 
there are no mechanical delays го slow you down. Requires 6 
MHz CPU 8085/88. Disk 1. and System Support 1. Package 
includes RAM and M-DRIVE sofrwore. Return CompuPro CP/M 
disk for modification.and (If opplicoble) 5 MHz CPU 8085/88 for 
saat u di 128K M-DRIVE; $1590 АД; 256K M-DRIVE: 
3100 A/T. 


9. INTERFACERS, Interfacer 1, two 15-232 serial ports, 
with full handshaking ond independently setectable Goud 
rates; $199 Unklt, $249 A/T, $324 CSC. 

Interfacer 2: three ful] duplex parallel ports ond one serial 
port containing all the feotures of an Inredacer 1 seal port; 
$199 пн. $249 A/T, $324 CSC. 

Interfacer 3-5, five А5-232 serial ports (2 sync/async, 3 
async) with full handshaking, software programmable Baud 
rotes, and many other convenience feotures; $599 A/T, $699 
СС. ілгегѓасег 3-8: smior to inverfacer 3-5, with eight full RS- 
232 seria) ports (2 sync/async, б аѕупс); $699 A/T, $849 CSC. 


10. ULTRA HIGH-SPEED MOTHERBOARDS. With all 
edge connectors, Faraday shielding, extensive bypassing, 
and active termination. 6 slots $140 A/T, $490 CSC; 12 slots 
$475 A/T, $240 CSC; 20 slots 5265 A/T, 5340 CSC. 


11. DOCUMENTATION, User manuals are ovalloble for oli 
products. Interfacer 3, $40; Disk Controller, $25: System 
Support 1 $20: mostothers, $5. Also available: “CompuPro 
Product User Manuals: 1975-1980". This 250+ page book 
includes dota on oll older Godbout/CompuPro products, as 
well оз mony newer prodcuts such as the Spectrum Color Gro- 
phlcs board, Interfacers 1 and 2, CPU 8065/88, mother- 
boards, CPUZ, and moe. $20 plus shipping. 


12. SUPERSIXTEEN SPECIAL PACKAGE. This specally- 
priced package Includes CPU 8085/88. Disk 4 DMA floppy disk 
controller, System Support 1, !nterfacer 1, 128K of static 
RAM, CP/M 2,2, CP/M-86, four cables (three interfocer cobles 
plus one disk cable), and complete documentation—all for 
$3,495. (For CSC boards, add $400 to the packoge price.) 
If you're ready for advanced computing, this is the package for 
you, 


Most: СотрыРю products are avolloble in Unkit form, Assembled /Tested 
(A/T) x quolihed under the CSC high-reliobilire program (200 hour burn-in, 
mare). Nose: Unkirs ore not intended for novices. as debugging may be re 
Quired due то problems such as IC infant mortality, Foctery service із available 
fox Unkits at a йог service charge 


How to Orden Сай 415-562-0636 for the name of the authorized CompuPro 
soles семе neoreit you or far placing factory = direct 
VISA® /Mosrercord™ orders, Prices shown do not include тоқ shipping 
Charges, o dealer lastaliatíon/'tuppeor secvices Gf appkroble). 
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AIM 65 
Laboratory 
Manual and 
Study Gulde 


Leo J Scanion 

John Wiley and Sons Inc 
Samerset NU, 1981 

179 pages, softcover 
$7.95 


Reviewed by 

Bob Katz 

248 E 90 St #38 
New York NY 10028 


The AIM 65 Laboratory 
Manual and Study Guide is 
designed to provide an inex- 
pensive but effective means 
for high schools, vocational 
schools, and colleges to im- 
plement a microprocessor 
computer lab. It is a good in- 
troduction to machine- 
language software tech- 
niques. 

The manual is designed 
only for use with the 
Rockwell AIM 65 computer; 
the monitor commands will 
not work with other com- 
puters. However, students 
who master this manual 
should be able to program 
fluently in 6502 machine 


language and in a dialect of a 
popular 6502 assembly 
language. 


A vocational schoo! that 
trains computer service 
technicians would be 
especially interested in the 
AIM 65 course. People who 


repair hardware must also 


understand software on the 
machine-language level. For 
example, they should be able 
to read and write bytes to 
and from a suspect output 
port and make checks with a 
logic analyzer to see if the 
hardware is at fault. 

In my experience, half of 
all hardware problems are 
due to bad connections. After 
eliminating these, only 20 
percent or so are related to 


bad components. I believe, 
however, that more than 90 
percent of all service prob- 
lems are actually software 
problems. Remember СІСО 
(garbage in, garbage out)! 
Practice work with the AIM 
65 should educate students in 
the complexities—and the 
pitfalls—of software writing. 
They will certainly have 
more sympathy for future 
clients who call for repairs, 
only to discover that the 
problem lies in the software. 

Most computer-repair 
schools have a digital logic 
course or lab in transistor- 
transistor logic and com- 
plementary metal-oxide 
semiconductor devices, a 
Boolean algebra course, and 
a basic electronics course. 
Ultimately, a microprocessor 
computer lab would com- 
plete the program. 

The AIM 65 is a single- 
board computer built by 
Rockwell International and is 
a refinement and extension of 
the popular KIM computer, 
which was developed by 
MOS Technology (now 
Commodore). But the AIM 
has some "big-gun" features 
that successfully emulate 
those of larger systems to 
give computer students a 
taste of the "real world." 

The AIM 65 includes an 
on-board, 20-column thermal 
printer, a companion 
20-character light-emitting- 
diode display, a full-size 
typewriter keyboard, a very- 
interactive monitor and text 
editor, 20 input/output 
ports, and up to 4 K bytes of 
RAM on board. BASIC and 
the two-pass assembler are 
also ROM options, А 
number of cottage industries 
have sprouted to provide pe- 
ripheral support for the ubiq- 
ujitous single-board com- 
puter; therefore, a school 
could easily expand one or 
more laboratory stations to 
include ал К5-232 interface, 


64 K bytes (or more) of 
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memory, DOS (disk operat- 
ing system), and more. 

Leo J Scanlon is documen- 
tation manager for Rockwell 
International. Scanlon's 
writing style is always clear, 
yet pleasantly conversational 
in tone. In 6502 Software 
Design, Scanlon wrote in an 
analytical manner for the 
serious reader who can 
handle large amounts of 
abstract material. [ did 
manage to learn the 6502 
language and concepts from 
Software Design before pur- 
chasing or even using my first 
computer, Most people, 
however, are uncomfortable 
with learning in such an 
abstract manner. 

AIM 65 takes another 
approach, It was written for 
those who need the feedback 
that comes from the tactile 
process of experimenting 
with a computer while also 
learning about it, It is an 
effective, modularized, step- 
by-step educational approach 
to using and programming a 
6502-based microcomputer. 
Students are encouraged to 
write their own programs and 
learn debugging techniques. 
Each experiment is well- 
organized, beginning with 
"object" and "'pre-lab 
preparation" (reading) and 
ending with "discussion" and 
"procedure." 

Chapter headings include: 
Getting to Know the AIM 65; 
Addition Operations: Sub- 
traction and Logical Opera- 
tions; Program Sequencing; 
Debugging Programs; 
Multiplication Operations, 
with Shift and Rotate; Divi- 
sion Operations; Subroutines 
and the Stack; Unordered 
Lists; Sorting Unordered 
Data; Code Conversion fram 
Input; Code Conversion for 
Output; Input/Output; A 
More Powerful МО Device, 
the R6522 VIA; Interrupts; A 
Timing Program with 
Decimal Output; The Aim 65 
Assembler, 


I've performed several of 
the experiments described by 
Scanlon and can verify that 
this lab manual works quite 
well as a self-study method. | 
recommend it to any pur- 
chaser of the AJM 65 com- 
puter, and I feel it is the best 
learning tool available for the 
novice machine-language 
programmer. $ 


BYTE's Bits 


Conference 
Proceedings 


In January 1981, the Col- 
lege of Education at Arizona 
State University hosted a 
microcomputer conference 
that was designed to intro- 
duce educators and adminis- 
trators to the applications of 
microcomputers in the class- 
room. The conference pro- 
ceedings are now available in 
a 340-page book that includes 
more than 30 articles. Among 
the titles are "Instructional 
Techniques for Teaching 
BASIC Programming to Ele- 
mentary Children," ‘Using 
Computers with the Blind 
and Deaf Children," “Manag- 
ing Instruction with a 
Micro," "The Challenge of 
the 19805: Computer Liter- 
acy," and "Microcomputers 
in High School Physics." 

The proceedings are avail- 
able for $10 from Dr Gary 
Bitter, Arizona State Univer- 
sity, Payne B203, Tempe AZ 
85287.8 


MOST COMPETITIVE PRICES ANYWHERE! 
SAVE ON ALL YOUR COMPUTER NEEDS WITH 


MID-AMERICA MICRO MART, INC. 


e ORDER TOLL FREE e АП Merchandising Includes 


(800) 323-5338 Full Factory Warranty 
In Illinois Call Collect % Dealer Inquiries Invited 


(312) 498-5099 


ә Your Order Processed 
immediately 


2.89 ZENITH DATA SYSTEM 


This stand alone micro computer 
simplifies operation and installation. 
With the wide range of CP/M TM 
Sottware available this is the ideal 
small business computer. 


TELEVIDEO SYSTEMI 

The System | is the state-of-the-art, 
single user system designed for 
reliable performance. Pro- 
grammable in BASIC, COBOL, P/L 


7-80 CPU/2 Serial Ports - Built-in QUME SPRINT 9/35 and you will be able to transport 
12" Terminal. | The QUME Sprint “9” Series Printer has broken your software to larger systems. 
2.89 48K RAM/one 5" 100K Drive the price performance barrier. One Televideo 910 CRT Dual 5-1/4" 
$2,140.00 Letter quality - KSA 35 CPS- Serial RS232 - Floppy Drives 1 MG on Floppy - 
. 2.9064К RAM/one 5" 200K Drive Daisywheel. includes CP/M 2.2 and more!!! | 
| 5 Call $ $1,795.00 $2,995.00 


ACCESSORIES 


ATI Cui Shaet Feeder fits 


PRINTERS 


QUME 


C.R.T.S. 


VDT - 100 
The brilliant CRT 


SPRINT “9” SERIES - Serial А5232 $1,095.00 most printers. Feeds 8-1/2" 
9/45 Itd. 45 CPS - Word processing ж Can be programmed from the Көу- x 11” paper, single sheets | $1,195.00 
letter quality $1,995.00 board to emulaie many terminals „ 
Fuli Panel Option $150.00 x Real tima clock QUME Datatrack B" drives- 
Memory Option $150.00 ж Detached keyboard Double Sided/Double 
Bi-Directional Tractor $190.00 ж Emulates the ADM-31, VT-52, TS-1 Density $549.00 
& VT 100 optional 2 for $1,048.00 
AMPEX se 
NEC With detachable keyboard. 2 - m SEDAS 


557710-1 RIO 55 CPS Serial $2,193.00 
55/7730.1 RIG 55 CPS Parallel $2,195.00 
55/7720-1 КӨН 55 CPS Serial — $2,449.00 


ж Full featured video terminal 
x Display 24 lines/25th status line 
ж 2pages display memory 


U.S. ROBOTICS Phone link 
accoustic MODEM — 300 


* Green screen Baud, Orig JAns. Seit-test 
ANADEX Dialog 80 $949.00 А5232 - Наші Dupiex $179.00 
High Resolution 200 CPS Diaiag 30 $849.00 
DP9000 $1,225.00 ADDS Universal Printer Stand $99.00 
0Р9501 $1,299.00 ж Detached keyboard 
* Programmable function keys 16K Memory Boards, 
ж 2 postion НИ screen fasi or stow $149.00 
OKIDATA Viewpoint $569.00 2 lor $250.00 
MICROLINE SERIES x ZENITH ы 
BO Friction & Pin Feed $ Call a . Athana Diskaties Single 
82А $ Са! 910 TELEVIDEO £569.00 Sided/Single Density : 
B3A $ Call 912¢ $659.00 Box of 10 $39.00 
920 С $729.00 
950 Green Screen $949.00 


TO ORDER: CALL TOLL FREE (800) 323-5338 — In Шіпоів Call Collect (312) 498-5099. Master Charge and Visa accepted. 

Prices do not include MEME For fast delivery send certified check, money order, or bank wire transfer. Allow 10 days for 

personal checks to clear. Prices subject to change without notice. Please call for latest prices. Prices include 2% cash dis- 
| count. Illinois residents include sales tax. 


MID-AMERICA 
| | Suite 304 

MICRO MART INC 121 S. Wilke Road 

T = y . Arlington Heights, Illinois 60005 
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Color Computer from A to D 
Make Your Color Computer "See" 


The Radio Shack Color Computer 
has an amazing amount of circuitry 
built into it for the price. One of its 
most interesting features is the joy- 
stick interface, which allows you to 
control the screen cursor position by 
the use of two joysticks, Actually, 
this use of the joystick is one of the 
most mundane applications of the 
built-in analog-to-digita] (A/D) cir- 
cuitry. How would you like to use the 
joystick inputs for reading in tem- 
perature, intensity of light in a room, 
or other real-world physical quan- 
tities? And do it with only a few addi- 
tional inexpensive components? How 


This is the first article of a series 
devoted to Radio Shack computers: 
TRS-80 Model 1, Model Ш, and the 
newest member of the Tandy family, 
the Color Computer. The emphasis 
will be on using the Radio Shack sys- 
tems to interface to the real world: In 
some cases, special-purpose hardware 
that connects to the camputer input/ 
output ports will be used; in other 
cases, no special hardware will be re- 
quired, because the computer systems 
provide everything necessary. 

In general, a systems approach to 
the problem of interfacing will be used, 
Too often the advocates of hardware 
mul sofware are separated by a wide 
gulf, We've all seen implementations in 
a computer system tohere an applica- 
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and "Feel" Better 


First in a series 


William Barden ]r 
28122 Orsola 
Mission Viejo CÀ 92692 


would you like to have four channels 
of data coming into the Color Com- 
puter, making it a data-acquisition 
system for storing and processing 
real-world data? 

In this article I'll show you how to 
accomplish all of these things. The 
Color Computer hardware that han- 
dles the joystick inputs, the software 
that drives the input electronics, and 


tions problem is solved by interfacing a 
custom-desigried device that uses 315 
integrated circuits; in this case, one 
suspects the designer has a strong hard- 
ware background. Conversely, there's 
the implementation where everything 
is "software-driven" іп a 2000-instruc- 
tion, hand-coded, machine-language 
program using a single computer in- 
put/output, line; the designer here is 
obviously from the software clan. РИ 
attempt to take a middle road. After 
all, the important point is that a com- 
puter system can be used to accomplish 
some pretty spectacular real-world 
things; I'll show how to do this in the 
most efficient fashion possible, using a 
balance of hardware and software 
techniques. 


the implementation of real-world in- 
puts will all be investigated. [Рог 
background information on the Color 
Computer s circuitry, see Tim Ahrens 
et al., "What's Inside Radio Shack's 
Color Computer?" March 1981 
BYTE, p. 90.] 


Joystick Circuitry 

First, a look at the hardware. 
Figure 1 shows a block diagram of the 
Color Computer joystick circuitry. 
Two joysticks, each having an X and 
a Y channel, connect to a data selec- 
tor that selects one of the four chan- 
nels. The output of the selected chan- 
nel goes to a comparator. 

The second input to the compara- 
tor is a software-controlled reference 
voltage. This voltage comes from a 
digital-to-analog converter (DAC) 
driven by six programmable data 
lines. (Yes, that's "digital-to-analog," 
even though the subject of this article 
is analog-to-digital. I'll explain why 
the DAC is needed later on.) The data 
lines come from a peripheral interface 
adapter (PIA). 

The output from the comparator 
goes to one input line of a second 
PIA. A more detailed diagram of the 
electronics is shown in figure 2. Parts 
placement on this diagram corre- 
sponds to the functional blocks of 
figure 1. I'll refer to figure 2 in the fol- 
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TYPE-’N-TALK IS T.N.T. 
The exciting text-to-speech synthesizer 


that has every computer talking. 


* Unlimited vocabulary 

* Built-in text-to-speech 
algorithm 

е TO to 100 b r-second 
speech synth r 


Iype-'N-Talk;" an important technological 
advance from Votrax, enables your com- 
puter to talk to you simply and clearly — 
with an unlimited vocabulary. You can 
enjoy the many features of Type-'N-Talk;" 
the new text-to-speech synthesizer, for 
just $375.00. 

You operate Type-'N-Talk" by simply typ- 
ing English text and a talk command. 
Your typewritten words are automatically 
translated into electronic speech by the 
systern's microprocessor-based text-to- 
speech algorithm. 


Ihe endless uses of 


speech synthesis. 

Iype-'N- Talk" adds а whole new world of 
speaking rolea to your computer. You can 
orogram verbal reminders to prompt you 
‘hrough a complex routine and make your 
computer announce events. In teaching, 
the computer with Type-'N-Talk "can 
actually tell students when they're right 

эт wrong — even praise a correct answer. 
And of course, Type-'N-Talk "is great fun 
for computer games. Your games come to 
ife with spoken threats of danger, re- 
minders, and praise. Now all computers 
зап speak. Make yours one of the first. 


Text-to-speech is easy. 

English text is automatically translated 
into electronically synthesized speech 
with Type-"N-Talk:” ASCI cade from 
your computer's keyboard is fed to 
l'ype-/N-Talk "through an RS 232C inter- 
lace to generate synthesized speech. 


[ust enter English text and hear the verbal 


response (electronic speech) through your 
audio loud speaker. For example: simply 
type the ASCII characters representing 
“Һ-е-ІЧ-о” to generate the spoken 

word "hello." 


TYPE-'N-TALK "has its 
own memory. 

Type-'N-Talk "has its own built-in micro- 
processor and a 750 character buHer to hold 
the words you've typed. Even the smallest 
computer can execute programs and speak 
simultanecusly. Type-'N-Talk "doesn't have 
to use your host computer's memory, or tio it 
up with time-consuming text translation. 


Data switching capability 
allows for ONLINE usage. 


Place Type-'N-Talk" between a computer 
or modem and a terminal. Type-'N-Talk " 
can speak all data sent to the terminal 
while online with a computer. Information 
randomly accessed from a data base can 
be verbalized. Using the Type-'N-Talk" 
data switching саша Pol the unit can be 
"de-selected" while data is sent to the ter- 
minal and vice-versa — permitting speech 
and visual data to be independently sent 
on a single data channel. 


Selectable features make 
interfacing versatile. 
Type-'N-Talk "can be interfaced in several 
ways using special control characters. 
Connect it directly to a computer's serial 
interface. Then a terminal, line printer, or 
additional Type-'N-Talk "units сап be 
connected to the first Type-'N-Talk;" 
eliminating the need for additional 
RS-232C ports on your computer. 

Using unit assignment codes, multiple 
Type-'N-Talk “units can be daisy-chained. 
Unit addressing codes allow independent 
control ої Type-'N-Talk'*units an 

your printer. 


Look what you get for $375.00. 

TYPE-’N-TALK comes with: 

* Text-to-speech algorithm 

* А one-watt audio amplifier 

e SC-01 speech synthesizer chip (data 
rate: 70 to 100 bits per second) 

* 750 character buffer 

* Data switching capability 

e Selectable data modes for versatile 
interfacing 

* Baud rate (75-9600) 

* Data echo of ASCII characters 

* Phoneme access modes 

® RS 232C interface 

* Complete programming and installation 
instructions 

The Votrax Type-'N-Talk" is one of the 

easiest-to-program speech synthesizers on 

the market. It uses the least amount of 


memory and it gives you the most flexible 
vocabulary available anywhere. 


Order now. Toll free. 

Ё | ИШ ИШ ИШ ШШ ПШ ИШ ИШ ИШ 
Call the toll-free number below to Е 

order or request additional infor- 

mation. MasterCard or Visa 

accepted. Charge to your credit jg 

card or send a check for $375.00 

plus $4.00 delivery. Add 496 sales № 

tax in Michigan. 


To order call toll free: 


1-800-521-1350. 
For product information call: 
1-313-588-0341 


500 Stephenson Highway, Troy, MI 48064 
(313) 888-0341 


Type-'N-Talk'" is covered by а limited warr ; 
Write Votrax for а irea ‚+ - 


256K Byte/128K Word Dynamic Memory 
B810/A КАМ Уу dura m didi ^ |! BB10 RAM 


AM DIGITAL PEST 


* Byte or Word width operation 
* Extended Addressing or ін | 
Port Selection in 64K banks к =< Ж— 

*150 ns Access, 270 ns Cycle | | | + 
* Full ОМА capability а а 

with true transparent refresh 
* 280 and Z8000 systems : | ‚* 

only to 6 MHz 


* AMD Dynamic Memory r A , 
Controller : | 
tEXTENDED INTRODUCTORY PRICE ч TTE , 


$1249 ai 


A&T with 1 year warranty. 1 a= e № жи 2% 
$1560.95 Retail. Р al. ow u wv 


B880 RAM = Ачан м гт Т 


T 1a lá 
.. а = — 


*Byte or Word width operation ғана ЕНЕН d 39 TENE Г. 
«Extended Addressing of АШКАН EL / eps cue: CURES. 


re АТАМ КЕСТІ gem ® = LEE, te i Г. A | 
time less than 85 ns l rernm ^ rest a 


HILL , sms T T 
* Byte Parity option | "ұз y" yx і 
memory mapping ROM № exe 


(parity option shown) 


tEXTENDED INTRODUCTORY PRICE 


$995 


ART with 1 year warranty. 


$1295 Retail. CRURA A TAL иди 


ТАЦ. AB DIGITAL DESIGN LABS memory des mit. IEEE 696 standards. 
fintroductory Prices valid for purchase orders placed on or before December 31. Limit: 100 uniw. 
280 and Z8000 are registered trademarks of Zilog Corporation. 


BS8I0/B RAM 
* Byte or Word width operation 256K Byte/128K Word Dynamic Memory 
* Extended Addressing or Port 
Selection in 16K increments | 
* 150 ns Access, 270 ns Cycle | 
* Precise Memory Timing Module 2-4. 
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designed by ai 
Engineered Components = 


Corporation 
for the B810/B 
* Byte Parity option ” ] 
* High-speed bipolar = | 
memory mapping ROM F cM 
* AMD Dynamic Memory Controller 
* Full DMA capability with |5 . 
Intelligent Refresh" | ‚ WIS , — . ж 4 


LI. BITS 


(parity option ICs not shown) ҺЕ 
fEXTENDED INTRODUCTORY PRICE di ШЕ; е | | 


$1249 |. 


A&T with 1 year warranty. $1595 Retail. 


THE INTELLIGENT 
MEMORIES trom 
AB DIGHAL 


Since their introduction, AB Digital’s 256K Dynamic 
RAM and 64K Ultra-Fast Static RAM have become the 
fastest selling memory products in the history of the 
industry. Some of the reasons are obvious: Our memory 
products are designed to present the highest density 
possible and to be, quite simply, the most cost-effective 
memory product available. We were first in the industry 
to present a real 256K RAM, and our B880 Ultra-Fast 
Static RAM offers many more features than any other 
64K Static board at a very competitive price. But there 
are other reasons as well. А 

* Multi-layer boards, with full interior ground and 
power planes, providing noiseless operation. All circuit 
traces are on exterior planes for easy access. 

* Quality. All AB Digital boards are manufactured 
with high-reliability screw machine contact sockets. All 
ICs are prime-grade, purchased directly from the 
manufacturer. Workmanship Standards per 
MIL-STD-454E. Quality Standards meet or exceed 
MIL-1-45208 for all assembly. Packaging Standards per 
MIL-81705 Type II, Electro static free. 100% AQL 
inspection with a minimum of 22 hours of burnin at 
elevated temperatures. (Validated Boards undergo 100% 


dynamic testing in environmental test chambers cycled 
from 0°С to 80°С, and for NASA-spec, we can cycle as 
short as № hour!). 

* Intelligence. AB Digital memory products have 
built-in intelligence, enabling them to be the first truly 
universal S-100 memory cards, working with all known 
current operating systems and capable of operating with 
any future development. 

* Obsolescence Protection. Our standard warranty 
of one full year (two years for Validated Boards) entitles 
the registered owner to exchange his board for any new 
major-level revision release, for a maximum of 1596 of 
the original purchase price — and the new board will 
retain the full warranty period. In a volatile, 
revolutionary field like ours, that's an important 
protection. 


AB DIGITAL DESIGN LABS —THE'INTELLIGENT MEMORY CHOICE 


AB DIGITAL DESIGN LABS products are avallable through California Digital 
(toll-free orders only 800-421-5041) and other fine distributors. OEM users may 
buy direct. Specification sheets on request Manuals may be purchased separately 
for $25.00 each, refundable on order. 

Circle 1 on inquiry card. 


DIGITAL DESIGN LABS 


engineered for excellence 


109 Cuyama Road Shell Beach, CA 93449 
(805) 773-1731 


lowing discussion and explain some 
of the parts for you software types. 

Joysticks. The joysticks are simply 
variable resistors, or potentiometers, 
as shown in figure 3. Move the joy- 
stick control in the up-down direction 
only, and the Y potentiometer wiper 
moves across the potentiometer, 
varying the resistance from 0 to 
100,000 ohms (0). Move the joystick 
control in the right-left direction 
only, and the X potentiometer wiper 
varies the resistance from 0 to 
100,000 0. Every position of the joy- 
stick can be translated into X and Y 
coordinates, with resulting X and Y 
positions and corresponding resis- 
tance values. 

Because both potentiometers are 
connected between +5 уой (V)— 
from the Color Computer—and 
ground, the voltage output to the X 
and Y channels varies between ap- 


LEFT JOYSTICK 


" 


SELECTOR 


COMPARATOR COMPARATOR 


OUTPUT 
RIGHT JOYSTICK 


Gi г 


DATA, ADDRESS, | 
LINES неч 


DATA, ADDRESS, 


DIGITAL 
TO 


ANALOG 
CONVERTER 


rd am proximately 0 V (up or left position) 
SELECT LINE and +5 V (down or right position). 
A switch on each joystick connects 
another input pin (pin 4) to ground 
PIA when it is pressed. 
Figure 1: Color Computer joystick circuitry, block diagram. Data Selector. The MC14529 is an 


analog switch. This device selects 
one of four input channels and routes 


М U LTI DE О " RA | it to the output W. The signal is not 

| | | | | С | M М М Е zi otherwise processed as it passes to the 

LM339 comparator, so the voltage in- 

V m: А | || put from one of the channels is fed 

K ТУ А SYST Е М m 1 0 || unchanged to the LM339 positive (+ 
or noninverting) input. 

The selection of the channel is 


PR ОС В АМ © p determined by two select lines, SEL1 


and SEL2. These lines are outputs 


OVER 100 | ! 3 from the second 6821 PIA. I'll discuss 


the PIAs in a moment, but for now, 


| POPU B AR Д FF <. j simply note that you can select one of 
j f the f hannels easily by changi 

PROMS & 4 а. SEL1/SEL2 to 00, 01, 10, ori. © 
rm | )- a The C tor. The LM339 is 

EP ROMS | — > | Көбү аго tht нена = 


voltage inputs. The inputs are two 
DC levels which can vary from 0 V to 
some positive voltage. The output is 


6 RS232 Serial Port - Standard either on or off. In this case, the two 
Formats 


| inputs will vary from 0 to +5 V (ap- 
e 4.75 К RAM (Expandable) и i 
8 Device Read, Compare & Verify m proximately), and the output will be 


© Editing & Special Functions | either 0 V (+ input greater than — 
Ф Less Than $1,500 for Programmer, ЫЛ 8 | № input) or +5 V (+ input less than — 

Module and Adapter | | input). The output, then, represents a 
® Attractive OEM Prices COMPUTER SYSTEMS CORPORATION binary О or 1 and reflects the com- 


100 E. Linton Blvd - fai tick voltage and a se- 
REP AREAS AVAILABLE Delray Beach, Fla 33444 Phone (305) 272-2051 риши UM e ag 
= mila otic hata fi Metals alie cond input called CASSOUT. 


Standard Features: 
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*5Vy 


LEFT 
JOYSTICK 
PLUG 


/ 
MC14529 
RIGHT | 
JOYSTICK 
PLUG 4 
al 
ice ata “ая 
Ма Ш 
ЫН 
6821 | 
ADDRESS ға? |Р 
$FFOO 


ADDRESS 39 
$FF03 


$FF01 


BRE" 19 Figure 2: Detailed joystick circuitry (parts placement cor- 
responds to that in figure 1). 


- board timer. | МА Б 
è Display temperature, € Upto 7 boards with 14 Infarmoation 
maximum, minimum and probes іп one Apple*. i | n 
difference. € —55°C to 125°C range, Out cide Lalifornia Call 
è Sound alarm for over/ 0.4° accuracy over most of " Е ы | 
under temperature. range. ! | BOOI 859-1515 Ar (BOO! H54-1516 
è Store data on disk or ® Requires 48K Apple* ШІ! Wi ils 71412797 1 
printer automatically. with Applesoft* and disk. In Califarma Call Caltect ШЕ! 336-4331 


e Display time with on- $260.00 
| Strawberry Tree Computers it your dealer doesn’t 


dept. A 


“ТАМ Apple Computer, Inc. 


949 сағын лы ER @ have It, call or write us at 


(408) 735-3083 
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BRAINS- MAINFRAMES| 
SUPERBRAINS 


2-89 48K 
List $2895 only $2099 


ADVANTAGE 


SUPERBRAIN QD 64K 
List $3995 anly $2949 


NORTH STARS 
MINICOMPUTER 
PERFORMANCE 
GREEN PHOSPHOR 
OPTIONS: 
GRAPHICS + CPIM 
LIST $3999 
ONLY $2999 


y: MONITOR GREEN m. A 
TERMINALS Z-19 $718 
INTERTU BE 111 опіу $725 


ОМ 


MX70 GRAPHICS 299 
MX80 FT 598 
MX-80 474 
MX-100 749 


ANADEX 9501 15" WIDE PRINTER 1280 
NECLETTER QUAL FRICTION & TRAC. CALL 
DIP-81 395 
DIP-84 FT GRAPHICS 585 
STARWRITERLETTER QUAL FT 1824 
MALIBU 200 DUAL MODE 2577 
QANTEX PRINTER 1195 


400 COMPUTER LIST 399 ONLY 340 
800 COMPUTER 1080 799 


WONDERFUL GAMES-EDUCATION 
ACA -COSMAC VP-711 199 


GAMES-BASIC-PROGRAMS-MUSIC 
GUIDED SATELLITE TO SATURN 


WE SELL GOOD HARDWARE ы uare 


American [E] 


KIVETT DR. JAMESTOWN N.C. 27282 


919-889-4577 


SEATTLE's 


TARBELL L's Empire 1, 1, & Ill have two 8” 
disk drives. The | Pe single sided, the H is double [| 
sided, and the Empire Ш has one of the floppies 
replaced by an 8-Megabyte Hard Disk. FREE BUSI- 
NESS SOFTWARE EMP 1 $4888 ONLY $3666 


ÇALIR RNIA COMPUTER 2200A 
$2195 L 1795 280, 64K, 1/0, DMA Disk 


controller + CP/M. Powerful & Low Price. | 
Model 300-1A is the larger system: 2.4 Mb B", 


| 280, 64K, and optional OASIS, CP/M, ог МР/М ор: 


erating system. LIST $5695 ONLY $4995 


MORROW DESIGNS Decision 1 
features UNIX plus CP/M. Multi user & Multi pro- 


cessing, 4 to 6 Mhz Z80, and optional Floating 
Point Processor, or Hard Disk 26Mb. А very 
powerful system at а saving. 
LIST $1725 ONLY $1349 


ODBOUT C PRO Big 8: 
m pe ор Disk QMP ntroller, 32K ioe static 
RAM, Interfacer 1 I/O board, + CP/M. LIST $1995 


ONLY $ 
Super К вел 8085/8088 is the fastest combo 
8-18 CPU. LIST $3495 ONLY $2795 


SYSTEMS GROUP System 2812 
runs CP/M or OASIS. Supports single user & multi- 


user & multi task, Up to 5 megabytes with B" | 
drives optional 10-megabyte hard disk. 
LIST $5035 ONLY $3994 


16 bit COMPUTER is here! 8 MHz 
8086 CPU the fastest S-100 computer! 128K Static | 
RAM, DD Disk Controller, 22-slot Main Frame, 

86-DOS. #2 128K LIST $4185. 
ONLY $3349 #1 As above but 64K 
LIST $3190 ONLY $2649 


MicroFrame—MainFrame by ТЕІ-Тһе perfect 
starting point for your Special Computer. IEEE 
S-100. Constant Voltage Transformer! 
12-Slot List $685 Only $614 
22-Slot 825 742 
COMPUPRO—Godbout 20-Slot Mainframe. 
Desktop 825 674 
Constant Voltage Trnasformer! 


Cc SELL GOOD SOFTWARE 


Computer S 


919-883-1105 


 * CP/M is a registered trademark of Digital Research, Inc. 
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64K Double Den 


List $4195 


Factory assem. & tested 
Factory guaranteed 


ony $2875 


POWERFUL NORTH STAR BASIC FREE 
SUPERB FOR BUSINESS & SCIENCE 


FACTORY ASSEMBLED & TESTED LIST 


HORIZON-2-64K-DOUBLE DEN $3695 
HORIZON-2-32K-QUAD DENSITY $3995 
HORIZON-2-64K-QUAD $4495 
HORIZON-1-64K-Q-HD5 $6695 
HORIZON RAM ASSM 48K = $679 
HORIZON DISK DRIVE SALE SAVE 


ENGLISH TO BASIC TRANSLATOR 
NORTH STAR HARD DISK 18 Mb $5375 


NORTH STAR TIME SHARING MULTI-USER 


ZBASIC 2 TO 5 TIMES FASTER! 
SECRETARY WORD PROCESSOR 
WORDSTAR WORD PROCESSOR 


FLOATING POINT BOARD $399 
OASIS MULTI-USER SOFTWARE SAVE 
CP/M FOR N* Extra features $230 
MICRO MIKE SOFTWARE SAVE 
MICRO DISK SYSTEM DD $899 
UCSD PASCAL 1.0 $199 
EXTRA PRECISION BASIC 

NORTHWORD $399 
MAILMANAGER $299 
INFOMANAGER $499 
GENERAL LEDGER $999 
ACCOUNTS RECEIVABLE $599 
ACCOUNTS PAYABLE $599 
INVENTORY $999 
ORDER ENTRY $998 


ONLY | 
$2625 | 


$2799 
$3150 
$4685 


64K = $879 


$445 


WEST PRICE - BEST QUALITY! 


NORTH STAR | InterSystems 


Мочи Star Horizon 2 
2.5% Disk Drives 


ITHACA INTERSYSTEMS 2A 


2-80А CPU 4 MHz 
64K Dynamic RAM 
Front panel 

| / V l/O—with interrupts 


FDCII Disk Controller 
| | 20 slot motherboard 
LIST $3795 ONLY $2839 
PASCAL/Z + THE FASTEST PASCAL $375 
LIST ONLY 

PASCAL SYSTEM 128K 2 DRIVES $7295 SAVE 
CACHE BIOS SYSTEM 128K 2 DRIVES $6995 CALL 
CPIM SYSTEM 64K 2 DRIVES $6295 SAVE 
DPS-1. MAINFRAME WITH 280А $1795 CALL 
780 MACRO ASSEMBLER $125 SAVE 
SPELL—PERFECT SPELLING $295 CALL 
COMPARE—UTILITY SOFTWARE $295 SAVE 
INTEREDIT—TEXT EDITOR $295 CALL 


MORROW 8” DISK 


DISCUS 2D + CP/M* 600K ONLY $848 
DISCUS 2 + 2 + CP/M® 1.2 MEGA B. $1098 
ADD DRIVES 20 = $599 2 + 2 = $795 
DISCUS 2D-DUAL + CP/M" ONLY $1388 
FREE MICROSOFT BASIC FROM MORROW WITH | 
DISCUS SYSTEM OR HARD DISK 


MORROW HARD DISK 
26,000,000 BYTES!! 
LIST $4495 ONLY $3395 
СРИМ" IS INCLUDED! 


\ | 
We are starting a nation-wide chain of franchise | 
stores. Call for further information. 


SAVE ON MEMORY AND PROGRAMS 


SYSTEMS MEMORY 64K AAT $548 
SYSTEMS MEMORY 64K BANK 884 
COMPUPRO 32K STATIC 347 


CORVUS HARD DISK 
SSM VIDEO BRD VB3 4Mhz 
SPECTRUM COLOR UNKIT 


SAVE 
412 
269 


ITHACA MEMORY 8/16 ВІТ 64K 045  EZ-CODER English to BASIC 99 


FACTORY GUARANTEES 


919-889-4577 
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square 
American 


KIVETT DR. JAMESTOWN N.C. 27282 


" CP/M Is а registered trademark of Digital Research, Inc. 


ECOSOFT FULL ACCOUNTING 355 
CAT NOVATION MODEM 189 
MEMORY MERCHANT 16K 158 
WICAT 68000 16-BIT CALL 


Which Computers are BEST? FREE 
INSURED SHIPPING AT LOW RATES 
CALL FOR LATEST PRICES, DETAILS 
WE BEAT ADVERTISED PRICES 


EXPERT ADVICE 


Computers 


919-883-1105 
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Digital-to-Analog Converter. Now 
for the seemingly out-of-place DAC. 
In short, it provides a mechanism for 
"guessing" the value of the currently 
selected joystick channel. You might 
think of it as a guess-my-number af- 
fair. 

The six buffers of the MC14050B 
and the resistor network make up the 
DAC. The DAC takes the six lines 
labeled PA7 through РА2 and con- 
verts the binary values of 000000 
through 111111 into corresponding 
voltages of 0 to +5 V DC. Because 64 
separate values are represented over 
this range (111111 is 63), the voltages 
represented will be in steps of У. V 
(approximately)—0 V, *, V, 1%. V, 
1%, V, a.. upto 2%, V (5 V). 

The method used for this conver- 
sion is a voltage-divider resistor net- 
work, where each resistor produces a 


BUTTON 
SWITCH 


MECHANICAL 
LINKAGE 


100K 
Х POTENTIOMETER 


+ву 


FROM 
COMPUTER ене 
( B 1 


weighted voltage. The output of each 
MC14050B buffer is either 0 or +5 V 
(approximately). If the buffer output 
is O V, the resistor associated with the 
buffer can be considered to be at 
ground; if the output is +5 V, the 
resistor can be considered to be at 
+5 V. The resulting resistor network 
for a typical configuration is shown 
in figure 4, The output voltage is the 
total voltage from ground to the out- 
put point. Table 1 shows approxi- 
mate output voltages for the range of 
input values. 

The PIA. The PIA is Motorola's pe- 
ripheral interface adapter, basically a 
20-line device in which most lines can 
be programmed as inputs or outputs. 
In the standard Color Computer con- 
figuration, PIA lines feeding the DAC 
are assigned hexadecimal address 
$FF20; PLA lines selecting the channel 


Y CHANNEL 


DIN PLUG 
TO COLOR 
4 2 COMPUTER 
GROUND 
FROM 
COMPUTER X CHANNEL 


Figure 3: Joystick electronics; the joysticks are relatively simple devices. 


DIGITAL тонға 


REPRESENTS 
101101» 
4515 


*5V 


of the data selector are assigned hexa- 
decimal address $FF01; and the PLA 
line for JOYIN is assigned hexadeci- 
mal address $FFOO. [Editor's note: 
Following 6809 conventions, all hexa- 
decimal values are prefixed with "$'.] 
Other lines are involved with the 
PlAs—lines to read the keyboard, 
lines to handle RS-232 communica- 
tion, and so forth—but the lines per- 
taining to the joystick inputs are the 
only ones shown in figure 5, 

Each set of lines is memory- 
mapped in the Color Computer; us- 
ing BASIC's tools, a PEEK at 65280 
can be used to read the JOYIN bit, 
while a POKE to 65312 will output a 
value to the DAC. 


Joystick Software 

From here on, the problem is "sim- 
ply a matter of programming." The 
first task is to find the X/Y position of 
either joystick. The algorithm for do- 
ing this is fairly simple: 


1. Select the joystick and X/Y 
channel by sending data to the 
SEL1/SEL2 lines. To select the right 
joystick and X, for example, a 0 must 
be sent to bit 3 of decimal address 
65283 and a 1 output to bit 3 of deci- 
mal address 65281. 

2. The input from the joystick is 
now at the + input of the com- 
parator. Assuming you aren't playing 
a hot game of Space Invaders, that in- 
put should remain relatively constant 
for some period of time, although in 
normal use it could be fluctuating 
from 0 to +5 V in % second or less. 

3. Send a value of binary 100000 


153120 


ANALOG OUTPUT 


Figure 4: This diagram shows how a typical digital input is converted into an analog output, 
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(decimal 32, or about +2.5 V) to the 
DAC by using a POKE 65312,128. 

4. Look at the output of the com- 
parator by doing a PEEK (65280) and 
testing bit 7 by performing a logical 
AND with 128. If the output is a 0, 
the channel value is less than the out- 
put from the DAC. In this case, take 
half of the remaining range (binary 
010000, decimal 16, or about 1.38 V) 
and try again. If the output is a 1, the 
channel value is greater than the out- 
put from the DAC. In this case, take 
half of the remaining range (binary 
110000, decimal 48, or 3.69 V) and 
try again. 

5. Repeat this process six times. 
Each time, take one-half the remain- 
ing range and try again. Át the end of 
the six tries, take the value most re- 
cently output; it will be within *4, of 
the actual voltage produced by the 
joystick. 

Savvy readers will recognize this 
algorithm as our old friend the binary 
search. In this case, a binary search 
has been used to converge on the X or 
Y input voltage by successive approx- 
imation. To prove that this method 
does work, run the BASIC program 
shown in listing 1. This program 
zeroes in on the X channel of the right 
joystick. Move the joystick and the 
program will report back the new X 
position for each iteration, 

BASIC Joystick Commands. The 
JOYSTK command in Color BASIC 
accomplishes the same function as the 
program in listing 1. The format of 
the command is 


MEMORY BYTE 
ADDRESS 7 6 6 4 


$FF20 


SFFO0 


$FF01 


$FF03 


JOYSTK (j) 


where j is 0 for the right joystick X; 1 
for the right joystick Y; 2 for the left 
joystick X; and 3 for the left joystick 
Y. JOYSTK(0) must be executed be- 
fore JOYSTK(1), (2), or (3) can be re- 
turned. 

As with other BASIC operations, 
there is a limit to how fast JOYSTK 
can be performed. Assuming you 
want to read the X/Y coordinates of 
one joystick (see listing 2), the speed 
of operation is about 23 X/Y readings 
per second. This is not too bad but 
doesn't allow such things as smooth 
plotting of points on the screen dur- 
ing rapid joystick movement, as in 
listing 3. 

Machine Language. The answer to 
a faster reading of the joysticks, as 
you might suspect, is in 6809 machine 
language. Two driver subroutines in 
Color BASIC are associated with the 
joysticks: one to select the joystick 
channel and one to read all four chan- 
nels into four page-zero locations. 
The Select-Joystick subroutine in Col- 
or BASIC is at location $A9A2; the 
Read-Joystick is at SA9EO. Listings 4 
and 5 show the disassembled code; 
I've added program commentary in a 
separate text box (see page 160). 


Other Uses for A/D Inputs 

Аз the foregoing discussion has 
demonstrated, a built-in set of four 
A/D channels resides in the Color 
Computer—channels in which the in- 
put voltage may range from 0 to 


2 


го 
D TO А OUTPUT = ж 


I OUTPUT (JOYIN) 


MSB OF DATA SELECTOR 


Figure 5: The Color Computer's PIAs are memory-mapped. A single memory-mapped 


byte has several functions on the bit level. 
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At Hayes, we don t believe in sec- 
ond best. Or planned obsolescence. We 
believe in taking the state of the art to the 
limit, Our new Smartmodem, for exam- 
ple, is the most sophisticated 300-baud 
originate/answer modem you can buy. 
And yet, itis perhaps the easiest-to-use 
modem ever. 

RS-232C Compatible. Smartmodem 
lets any Н5-232С compatible computer 
or terminal communicate by phone with 
other computers and time-sharing sys- 
me localedanywhere in North America. 
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with oth Touch-Tone* and pulse dialing. 

Auto-Answer/Dial/Repeat. 
Smartmodem can answer the phone, dial 
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then hang up the phone— automatically! 
If desired, Smartmodem will even repeat 
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any programming language. Over 30 dil- 
ferenti commands can be written into your 
programs or entered directly from your 
keyboard. 

Smartmodem also includes sever- 
al switch-selectable features that let you 
tailor performance to your exact needs. 
You can “set it and forget it" for the uiti- 
mate in convenience. 

Built-in Audio Monitor. Thanks 
to an internal speaker, you can actually 
listen to your connection being made. 
You'll know immediately if the line is busy 
or if you reached a wrong number — 


and you don't even need a phone! 

Status at a Glance. Seven LEDs 
indicate Smarimodem's current operating 
mode: auto-answer, carrier detect, oft 
hook, receive dala, send data, terminal 
ready and modem ready. You're never 
left in the dark! 

Direct- Connect Design. 
Smartmodem is FCC registered for di- 
rect connection to any modular phone 
jack— theres no acoustic coupler to cause 
signal loss and distortion. 

Smartmodem, Smart Buy. Pro- 
fessional quality features. Versatile per- 
formance. A lull two-year limited warranty 
Аз Ва retail price of only $279. 
hat more couid you want? Per- 
һар Пе matching Hayes Stack Chrono- 
агарп, an HS-232C compatible calendar! 
clock system. 
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+5 У DC and in which data can be 
sampled at rates of up to 2500 sam- 
ples per second for a single channel. 
lhere are many other uses for these 
channels. 

Electrical Analogs. Many physical 
quantities can be represented by an 
electrical analog of voltage, resis- 
tance, or current. A thermistor, for 
example, changes its resistance in ac- 
cordance with temperature. Certain 
types of crystals generate a voltage 
when stressed; thus, crystal micro- 
phones can produce an output 
voltage in step with sound input. 
Photoresistors change their resistance 
values when subjected to varying 
light intensities. 

One problem with many types of 
transducers like these is that they are 
not linear. Equal changes in the phys- 
ical quantity do not produce equal 
changes in the electrical property 
over a wide range. Manufacturers 
strive to maintain linearity in the de- 
vices, and, as a result, the transducers 
become expensive. Using the Color 
Computer A/D inputs, you can com- 


BUS-TO-BUS COMM 


pletely bypass linearity problems 
because you can easily convert input 
values to the corresponding physical 
values by use of a conversion table, 
As a result, you can use many "gar- 
den variety" devices for transducers. 

Another powerful aspect of the 
Color Computer is that you can do 
more than just read instantaneous in- 
put values. You can use the Color 
Computer as a data-acquisition de- 
vice. Inputs can be sampled many 
times a second and then stored in 
memory, on cassette, or on disk. You 
can retrieve the input data as often as 
required and process them in any way 
you wish, 

Following are illustrations of two 
types of real-world inputs that use the 
A/D inputs of the Color Computer, a 
light detector and a thermometer. 
You may be amazed at how simple 
this can be. 

Standard Plug. As a first step, 
make a standard plug for the A/D in- 
puts. The standard joystick plug is a 
5-ріп DIN male plug, which Radio 
Shack sells in most stores. Be certain 
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Price lor (1) P&T-48B wilh software, assembled and tesled: $450 
{domestic price) РОВ Galata, СА. 
CP/M 15 a regialered trademark of Digital Research. 
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Circle 345 on Inquiry card. 


to get a “thin-walled” type; the 
thicker plastic type will not fit in the 
jack. Use any four-conductor wire, or 
four single wires, to connect to the 
DIN pins as shown in figure 6, If 
you'd like, you can add a fifth wire 
for the pushbutton switch, although 
its use is not detailed in this article. 


Listing 1: A BASIC program that ac- 
complishes an A/D conversion on the 
right joystick's X-coordinate. The pro- 
gram reads the hardware directly for the 
sake of illustration; the BASIC language 
offers a single command (JOYSTK) to do 
the same thing, as shown in listing 2. 


90 REM SELECT RIGHT, X 

100 A = PEEK(65283) 

110 A = A AND 247 

120 РОКЕ 65283,A 

130 А = РЕЕК(65281) 

140 А = A AND 247 OR 4 

180 POKE 55281, А 

160 REM SETUP VALUE, DELTA 
170 V = 128: D = 54 

175 REM BINARY SEARCH HERE 
180 POKE 65312,V 

190 А = PEEK(65280) 

А = A AND 128 

IF A = OTHEN V = У - DELSE 
У=у+0 

D = D/2 

IF D< >] THEN GOTO 180 
REM NOW GET 6 LS BITS 
V = V AND 252 

V = V/À 

PRINT V 

GOTO 100 


240 
250 
260 
210 


Listing 2: A typical use of BASIC com- 
mands to read the X- and Y-coordinates of 
the right joystick. Line 130 keeps track of 
how many times the joystick has been 
read; this program obtains 23 X/Y read- 
ings per second. 


100 
110 
120 
130 
140 


REM TYPICAL JOYSTK PROGRAM 
А = IOYSTK(O) 

PRINT IOYSTK(Q)JOYSTÉ(1) 

[=] +] 

GOTO 120 


Listing 3: This BASIC program shows 
that the JOYSTK command is too slow to 
keep up with rapid joystick movements; 
you can't get a smooth plot on the screen 
unless you move the stick very slowly, 
100 REM PROGRAM TO PLOT POINTS 
FROM JOYSTICK 

PMODE 4,1: PCLS: SCREEN 1,0 
PSET(JOYSTK(0)* 4,JOYSTK(1)*3) 
GOTO 120 


110 
120 
130 
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Is it possible to zap the power sup- 
ply by inadvertently connecting 
+5 V to ground? Not too likely, as 
the +5 V lead is connected internally 
via a 100-(1 resistor, with a resultant 
current of only 50 millamperes (mA), 
so you may use the cable leads with 


impunity, 


t 


Input Inpu 
Output Value 


Value Output 
0.230 
0.302 
0.373 
0.444 
0.517 
0.588 
0.659 
0.731 
0.805 


0 
1 
2 
3 
4 
5 
6 
7 
a 
9 


Table 1; The Color Computers D/A 
circuit converts values from 0 to 63 in- 
ta voltages from 0.230 to 4.76 V. The 
resultant voltage can then be compared 
with the voltage level from one of the. 
joystick input channels. By a method 
af successive approximation, software 
can "measure" the voltage accurate to 
within ў. V. 


Condition 


Facing sun 
Ѕипій outdoors 


| Ovarcast outdoors 


Shaded outdoors 


Inside houss, facing window 
Inside house, facing Interior 
Artificially lighted (bright) room 
Interlor of closet, swathed іп old racoon coat 


A Light Detector 

The light-detector application uses 
just two components attached to the 
right joystick X channel as shown in 
figure 7, The primary component is a 
cadmium sulfide (CdS) photocell, 
which currently costs $1.29 in Radio 
Shack stores. Its resistance is depen- 
dent upon the amount of light strik- 
ing it and varies from about 5 
megohms (MQ) (5 million ohms) in 
complete darkness (where it was 
hard to read the ohmmeter) to about 
20 2 in direct sunlight. Some other 
readings are shown in table 2. 

Obviously, this is quite a wide 
range. For this example, the normal 
house interior settings, out of direct 
sunlight, were chosen for a program 
that would determine when the room 
was adequately lighted—a range of 
about 500 to 5000 0. The input 
voltage V to the 0 channel is given by: 


V = R1/(R1 + R} X 5 


where R- is the resistance of the 
photocell and R1 is the resistance of 
the second component (a Yı ог 
¥,-watt (W) carbon resistor, which 
costs about %,25 or less). For a mid- 
point К. of 2750 0, R1 should be 
2750 D. The closest standard resis- 
tance value of 2200 0 was used in the 
example. Vary the resistance as re- 
quired for the light conditions you are 
testing. 

А potentiometer with the center 
and one outer pin tied together (ac- 
tually a rheostat) could be substituted 
for the fixed resistor to allow this cir- 
cuit to be used for a variety of ap- 
plications. (Both the fixed resistor 
and the potentiometer are available 
Кот Radio Shack and other elec- 
tronics parts stores.) 

You read channel 0 using the 


Reading (ohms) 


Table 2: Readings taken with the light detector. The unit is more light sensitive than 
the human eye, detecting differences where the human eye sees none. 
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BASIC JOYSTK(0) command or by 
calling the joystick assembly-lan- 
guage subroutine. 

This light-detector circuit could be 
used for a number of things: an elec- 
tronic exposure meter for a dark- 
room, a light-level detector for artifi- 
cial lighting, the aiming of solar 
panels {with an output to control 
panel positioning), or burglar alarms 
(a detectable drop in output occurs as 
a person walks past the sensor), In 
my tests, the CdS photocell was sensi- 
tive enough to detect differences in 
clothing color and the whiteness of 
various types of paper, Many of the 
differences were not discernible by 
the human eye. 


A Thermometer 

The thermometer application also 
uses two components (shown in 
figure 8). One is a thermistor. A ther- 
mistor’s resistance varies with am- 
bient temperature. A rather gross 
type of thermistor, a replacement 
television thermistor, was used for 
this application, It has a resistance of 
about 120 (1 at 25 degrees Celsius (°С) 
and about 1.8 0 at 65°С. А ther- 
mistor of this type has a slow 
response to temperature changes but 
is inexpensive ($2.20). Better-quality 
thermistors, over a wide range of 
resistance values, are available from 
manufacturers’ representatives and 
are priced from $6 to $10, Choose one 
with a resistance in the 10-kilohm 
(К) range to reduce the effect of the 
100-0 resistor in series with the +5 V 


pin. 

A plot of the values obtained by 
reading JOYSTK(0) is shown in figure 
9. Even with this unsophisticated 
thermistor, a temperature resolution 
of 3 to 4 degrees at lower tempera- 
tures was achieved. (The effect of 
1000 resistance was less 
pronounced.) This particular ther- 
mistor took several seconds to res- 
pond to changes in temperature, 
though. It's easy to see that many in- 
teresting temperature applications 
could be implemented with this sim- 
ple circuit: measurement of Наша 
temperature, fire detection, flow 
gauges (moving fluid cools the ther- 
mistor) a weather station, and the 
like. 
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Y CHANNEL (PIN 2] 
GROUND LEAD (PIN 3] 


+5 VOCTS (PIN 5) 


RIBBON CABLE OR OTHER (NOT CRITICAL ) 
\ X CHANNEL {Р!Н1) 


TO COLOR 
COMPUTER 
LEFT OR RIGHT 


A JOYSTICK JACK 


aX 


Figure 6: A five-pin "standard" plug, DIN-type, for connecting external devices to the 
Color Computer's joystick input jack. 
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(RADIO SHACK #276-116) 


* 2200 ОНМ 
RESISTOR 


5-PIN DIN 
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VIEW) 


* ALTERNATIVE RESISTOR 
10K POTENTIOMETER 


Figure 7: The light detector components and connections. 


THERMISTOR 
GC #25-931-F 
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Figure 8: The thermometer detector components and connections. 
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Complete systems. Morrow 
Designs hard disk subsystems 
are delivered complete with hard „ 
disk, controller, cabinet, power — | 
supply, fan, cables and CP/M’ 
2.2 operating system. 

Widest range. Morrow Designs 
offers the widest range of hard 
disk systems available from a sin- 
gle supplier. 544)" 8,' 14" Five to 
over 100 megabytes of formatted 
hard disk storage. $2,995 to 
$17980. Cost effective systems 
that work. And keep working. 
S-100 and more. Morrow Designs 
hard disk systems are designed 
for use with the CP/M operating 
system. Available soft- _, 
ware packages allow our То 
systems to run on any m 
ІЕЕЕ696/5-100 Standard ^ 
system with no hard- Já 
ware modification. 
Pius, Cromemco*** North ! 
Star** Vector Graphics, 6 
Godbout, Dynabyte, 
Exidy**** IMSAI, Micro- 
mation, Processor Tech- 
nology and California 
Computer Systems. 
Reliable systems. Morrow Designs is com- 
mitted to hard disk system reliability. Not 


ШШ 


simply with a 90-day warranty, but with a money 


back guarantee. ІТ our system fails to perform to 
specification, send it back. We'll send back 
your money. 


"CP/M ж а trademark of Digital Research, 
" Nornrhsla 15 a trademark of North Sia Compulers, inc. 
("C rpgmemco is я trademark of Cramemca, Inc. 
"**"E куйу қ a trademark ol Exidy Corporaion. 
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Experience. As of April, 1981, 
there were over fifteen hun- 
dred Morrow Designs hard disk 
systems successfully installed. 
In fact, over 200 independent 
systems integrators now use 
our hard disks to solve their 
mass storage problems. 
Performance answers. Morrow 
Designs hard disk systems have 
been benchmarked against all 
other systems. None is faster 
under CP/M. Morrow Designs 
hard disks operate at 10 times 
the speed of a floppy disk 
drive. Transfer rates range from 
590000 bytes to 900000 bytes 
per second. That kind of perfor- 
mance can become addictive. 
Cost effective answers. Compare 
Morrow prices and performance 
to anything presently available 
for S-100 systems. You'll find 
Morrow's price/megabyte/ 
performance ratio to be 
unmatched. Leadership in 
disk systems technology 
earned us leadership in 
а price/performance. And 
that may have earned us 
a call from you. Circle the 
Reader Service Number 
for our full line data sheets. 
Can't wait? Call us at (415) 
524-2101. And yes, OEM quantity prices are 
available. LOOK TO MORROW FOR ANSWERS. 


MORROW DESIGNS 


5221 Central Avenue, Richmond, СА 94804 
(415) 524-2101 
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Putting new ideas to work. 
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TeleVideo has always been 
bursting with new ideas, 
when it comes to small 
business computers and 
peripherals conne: to 
deliver more value for 
the money. 

Now, we'd like to take 
this opportunity to in- 
troduce our latest new 

idea computer—the 
Model TS802. It's 
loaded with new tech- 
nological benefits, and 
backed by the com- 
pany that streaked to 
its No. 1 position | 
among independent 
suppliers of smart 
terminals by getting | 
its new ideas to 
market first. 


^ 2. ча 


АП the newest technology 
There are two versions available to you. The 
Model TS802 computer features two 5'4-inch 
floppy disks for 1 Mbyte of on-line storage, a 
Z80A microprocessor, 64K of RAM memory, 
and a 4K EPROM for diagnostics. The Model 
TS802H computer has one 5:4-іпсһ Win- 
chester disk drive for 10 Mbytes of on-line 
data storage, backed by a 500 Kbyte mini- 
floppy disk unit. The 802H also features the 
Z80A microprocessor, 64K of RAM memory 
and a 4K EPROM for diagnostics. 

Both versions come in a handsome inte- 
grated workstation enclosure that conve- 
niently includes both the easy-to-read CRT 
Cp and data storage modules in a single 
desktop unit. The fully detachable keyboard 
provides an extra dimension of flexibility. 
And both computers have three ports: two 
RS232 serial ports for rates up to 19.2 Kilo- 
baud, and one unique TeleVideo RS422 net- 
work serial port for rates up to 800 Kilobaud. 

With the Future in Mind 
The Model TS802 computer was built to 

et the job done today...and tomorrow. Use 
it as a stand-alone computer, or hook it up 
and use it as the foundation for part of an 
expanding network when the time comes. In 
stand-alone mode our TS802 series uses the 
CP/M* operating system. In multi-user 
mode, each TS802 station runs CP/M* under 
TeleVideo’s unique MmmOST® networking 
executive. More application software is 
available for CP/M* than any other 
operating к 

The Model 802 computer is priced at only 
$3495. And the Model TS802H is only priced 
at $6995. And they offer new idea features 
you might have to pay $30,000 elsewhere. If 
yourre ready to get down to business, contact 
us today for more information about our 
‘New Idea’ Model TS802 computers. 


TeleVideo 


TeleVideo Systems, Inc. 


1170 Morse Ave. Sunnyvale, CA 94086 


(408) 745-7760 
800/538-7633 (toll-free outside CA) 


CALIFORNIA Santa Ana 714/557-6095; Sunnyvale 408/745-7760 GEORGIA Atlanta 404/255.9338 
TEXAS Dallas 214/980-9976 ILLINOIS Bloomingdale 312/351-9350 
MASSACHUSETTS Boston 617/668-6891 NEW YORK / NEW JERSEY 201/267-8805 
UNITED KINGDOM West End Surrey 44-9905-6464 


JOYSTK (0) 
READING 


0 10 20 30 40 50 


TEMPERATURE (*F) 


Figure 9: Readings taken with the thermometer; notice that the device is almost linear in the 80-180°F range. 


Other Applications 


Don't hesitate to try other trans- 
ducers with the joystick inputs. Апу- 
thing that can resolve physical quan- 
tities into resistance or voltage can be 
measured by the Color Computer 


eA small DC motor, for example, 
might be used in reverse as a gen- 
erator. Driven by anemometer-type 
wind cups, the motor would generate 
a voltage proportional to wind speed 
which could be applied directly 
across pin 3 (ground) and pin 1 (X in- 
put). (Some amplification by a single 


transistor might be necessary.) 

ФА solar cell can be used in a similar 
fashion. Tie its output directly to pins 
] and 3 to read voltage generated by 
sunlight striking the cell. 

ө сесі with a microphone and small 
amplifier, the Color Computer could 
also act as a sound detector for 


joystick inputs: 
Solomon 
Series 
Software 


JA 


„EASY to Sell 
Because It's... 


EASY TO SET UP 

The Solomon Seras ia a family of applications 
software designed to run on a 2-80 processor with 
64K of memory and CP/M* 2xx. И comes with 
utility programs which allow Solomon lo work on 
different terminals and printers. You can also con- 
tro! what programa are located on which diskette 
or drive, allowing Solomon to be set up for 
different floppy and hard diak configurations. All 
Solomon systems utilize a single dalabase 
man by the МОВ5 * database manager во 
there i8 only one data file. 


EASY TO DEMONSTRATE 

А Demonsiration/Tutorial system le avallabie for 
each Solomon package, This system inciudes all 
the screens and reports for ihat aystem plus a 
database with examples appropriate for demon- 
siration. The demonstration system Is available 
lor a fraction of the cost of a full system keeping 
dealer віаліир costs down. 


EASY TO CUSTOMIZE 

Authorized Ossler Training is provided which 
describas the design of Solomon and how to 
modify №. Authorized Dealers are provided wilh à 
Dealer Technica! Manual which explains the atruc- 
ture o! Solomon and describes records and data 
Пета used in the database. Solomon is writta 
in the highly structured, efficient PLA-86 
programming language. TLB offera Its Authorized 
Dealers a Source Code Subscription Service to 
provide Ihe source code needed for customization. 


EASY TO INSTALL 

Because Solomon software la bullit around a single 
database managed by MDBS", И is easy to 
install. There ls only ona system 10 learn, one 
manual to uaa, one data file to backup. А Оет: 
onatration Tutoria) system carries the operator 
ihrough ай the processes involved іп Initializing 
the database and operating the syatem on a day 
by day basis. 


EASY TO OPERATE 


Solomon software is easier lo use because il 
achieves a new level of Integration for micro conr 
puters. All modules агь available ihrough pass- 
word protected menu selections. Screens arp 
designed to resemble forms familiar to the opara- 
tor. All Input is verified and updated ав it № 
апогей - thara are no rejected transaction reporte 
because Solomon will not accept ілуа а Input. All 
reporta ara up-to-date and avaliable as оѓ the lalest 
transaction. Use of tha MOBS database maneger 
eliminates Не handling by the oparator. Thare 
are no sorts to run or files to post at month-end. 
Every screen and report is cross referenced to an 
easgy-lo-u6o Reference Manual. 


EASY TO SUPPORT 

It |s вазу to support your cuslomer because TLB 
supporis you, with a Dealer Training Program, a 
Dealar Tachnica! Manual, Source Code Subscrip- 
tion, а Tutorlal/Demonstration System, Dealer 
Bulletins, and telephone support. Solomon uses 
forms which are readily avallabla through Moore 
Business Forms and NEBS. A query package Is 
available from МОВ which allows ad hoc reports 
to be generated гот the Solomon database. 


EASY TO BUY 

TLB undaratands the effort required to salí, inatal) 
and support an applications software system. 
Dealer discounis for Solomon Software and 
support materials reflec! TLB's appreciation af 
that effort. 


To ватт more about this remarkable new family 
of accounting software, call or write today. 


SOLOMON | 
GL, AP, AR, Invoicing, Fixed Assets, Payroll, 
Address Maintenance 


SOLOMON Il 
GL, АР, AR, Involcing, Fixed Asseta, Payroll, 
Addrass Maintenance, Job Coasting 


= тав, please send me a Solomon Brochure 
Yas, please send а dealer information packet 


| L] Yas, please send a Reference Manual for | 
| Solomon (specify series number) | 
Check for $65.00 enclosed. (Ohio residents 
| add sales tax.) | 
| Мате: | 
Title: | 
| Company: | 
Address: 
| City: | 
| (State) Gi | 
| Phone: | 
| TLB ASSOCIATES, INC. | 
| 1120 Commerce Parkway | 
P.O. Box 414 
| Шы Ohlo 45840 [ 
419) 424-0422 | 


MOBS is a irademark of Micro Dare Base Sytems, Inc. 
СРАМ end PL/-80 are trademarks of Digital Research, inc. 
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and Hardware 

16K RamBoard һу ConComp Industries. +. 25: 130 
Language System w/Pascal & BASICS........,..379 
Silentype Printer w /interface card. аьаан ие и .349 
Hayes Micromodem П.,,..:.......,..».......299 
Novatlon АррИ-Сайб.........-...............,999 
Videx Videoterm 80 column саға... .,,......-...269 
Videx Keyboard Елһапсет....-.- F3 €wee-bagiL-as 115 
Z-80 Softcard by Microsaft...... РЫЛА: 
16 К RamCard by Microsoft. TTE 189 
Integer da or Applesott П Firmware Caras wie ey -145 
Graphics Tab jet. ee ee ae ee ee | р 
Parallel Printer or Hi-Speed Serial I/F card. ...,,.135 
Communications Card w /cable....... eau аа LIEB 
Centronics Printer !nierface сага.........,.....185 
Apple IEEE-4BB interface card. жарење ALPEN... 
16K Language card by Apple Сатршвт..........169 
Thunderclock Plus clock /calendar. ... 5.5.2 еу , 119 
Smarterm 80 column сағаі....................299 
Corvus Winchester Hard Disk Drives. тыи тт» „CALL 
ALF 3 Voice Music Сай... AoA a ee, 
ALF 9 Volce Music Сагб.-........,.---.-.»...16% 
Lazer Lower Case Plus "Ұры АТЫ Ят. 
Lazer Keyboard Plus %........................99 
23 Key Numeric Keypad by Keboard Со......:...120 
Joystick Il by Keyboard Со.,............»......45 
6809 CPU Card {ТЬе МІН) by Stellation. .. sas -s 4.319 
AIO Serial & Parallel interface by SSM A&T,......189 
Music System (16 усісез).....................479 
A/D + D/A Interlace. „тело eo o ne -...289 


If you're considering в computer, consider this: 
4 Mhz 2-80A Operation 
80 or 40 column modes STANDARD 
Bullt-ín Centronics printer рой 
Full ASCH keyboard with Shift loch 
Real Time Clock STANDARD 


RGB Color Output Expansion Chassis (B вібіз).......:....;......5927 
Mixed text and graphica Introl /X-10 Controller card. . &a*&baMbueudbist ..169 
Numerica Keyboard STANDARD Clock /Calander сагі..:.....-.-.,..--....-..225 
CP/M Compatibility ГА $ 1 1 9 92 CPS Multi- function card INI *9a8-727552232a8B- фа .189 
5 programmable Functlan keys r бак Supertalker SD-200. TH ежа куижа ия SAREE SHOE 


24K Microsoft NBASIC in КОМ with enhanced 

color graphic commands 

The NEC PC-8001A has all these features and much 
more. Expandibllity you want, expandability you get. 
Through the use of the PC-8012A [/O unit, total system 
RAM can be extended to 160K. The PC-8031 Dual Disk 
Drive puis 286K of floppy disk storage at your com- 


Romplus + саға. ао овяу нони ийаёатёеттенкн# тщ ge .135 
НотитИһегсаға.................. aristi- А + + 4.149 
Symiec Hi-Res Light Pen. et ee es тзт е 4 е = eee 210 
Sup-R-Fan ventilation system for Apple 11... усе. -45 
Sup-R-Terminal 80 column card by M&R.......,..329 
SVA ZVX4 Megabyter & Disk Controller. ,....,,. 589 
SVA 24 2 Single Den. 8^ Disk Controller... ..,...445 


“Includes [6K Hamboard 


mand. APPLE Speechlink 2000 by Heurlstics. 0.222225. ee. 249 

The NEC РС-8001А has so many things that are op- Versawriter Digitizer ТаМгі...................2%9 
Попа on other computers bullt right la that you may Asynchronous Serial Interface card by CCS. .,....139 
never have to buy another accessory! The quality that the Centronics Parallel interface card by CCS... .... 119 


DISK 
DRIVES 


NEC name has come іс stand for has been Би НЫ, too. 
Compare the competition, and then call Consumer 
Computers (от the NEC PC-R001. 


We carry а! Callforala Computer System Cards. . CALL 
We stock mony more Items for the Apple ПІ. 
Please call or write for current price Па. 


CALL OR WRITE FOR 


* " А ғ y TILIA rs re 
1 MPA SOFIWAKE 


CP/M Operating system with graphics control. . CALL 
SUPERCALC Financial & Scientific Modeling а 
CP/M)... зноя Rh 8544 RÀ оу чая 
WORDSTAR Word Processing System (requires CP in 
потег неа чада фт я еф 
SYST EMS PLUS Complete Accounting System ЭСТ ТЯ 
СРМ iade ma nhat з эе» GU Ay 
MICROSOFT BASIC- $0 (requires CP/M). Pore АЫ. 
MICROSOFT FORTRAN-80 (requires CP/M)... . . CALL 
MICROSOFT COBOL-B80 (requires CP/M}. ..,...CALL 


In California and 
outside continental U.S. 


(714) 698-8088 


Telex 695-000 Beta CCMO 


APPLE / / / 


MH - — Pome к n 


Та в» 


„о | 
- 


Ку : 
ът Дітат 
Фар rape 


* 16K Hi-speed Dynamic RAM FOR ONLY 
* Compatible with al) software 


“Бан installation & operation 
* Read & Write salect indicators $1 2 9 95 
* One Year Warranty 


m commodore 


Personal Computer 


Color * Sound * Graphics , =e m 
Call or write for more info. @ "9 be. 
Disk drives available soon! 


АТАН! 80016к D 4 Ф < 


Atari 400 /16К.........................., ‚349 
410 Program Кесотбет..,,..,,..... 06¢ tines bale 
610 Disk ала "UP co о 
825 60 col. 7x8 Dot matrix impact printer. ....,..699 
822 40 col. Quiet Thermal Ргіліет..........,...349 
850 interlace Мойиш...............„.„-„.„„.1%9 
Atari 16K Ram Мойше........................69 
Azion Ramcram 32K Мовініе..................18%9 


Available Now!! 
Asteroids, МінеЙе Command and Star Raldere. . .35 ва. 
WE STOCK ALL ATARI COMPUTER SOFTWARE AND 
HARDWARE. 


VisiCalc version З.А.........................18%9 
VisiFile (NEW datu base шападет)..-...........1%9%9 
VisiTrend/VisiPlot. оноо енор оне 219 
VisiDex тра акаа ее конен нофа та бае оф чав 159 
ТЕ г НТ ТЕТІ | 
Desktop /Ptan П....:...,...;.,...»..-:-.....15% 
DB Master. bree е а РЕ аа шш к/а аъ (ы. 
WordStar (Apple 80 col. тегиіап................%249 
Dow Jones Partfotio Еуайшшоғ,.................4%% 
The Controller (G/L, А/В Б A/P). жыла C LL 
Apple Poet. фун енн А yt MM. GG 
Apple Writer eee be Нарин ныне eee 
Apple DOS Toolkit. E ИЙ ЫШ. 
DOS 3.3 Upgrade. ж ТТТ ТЕН S GA 
Dow Jones News & Quotes Керопег..,.......... 
Apple Fortran (requires 64K memory) . „ siete Д ТР 
Apple и [eee eee Бү. UM ME ee Pa, 
Easywriter word processor (80 сойшап)..........225 
Тақ Prepares cass econ dwacesuavavesuvecncvicss DU 
Real Estate Analyzer. ......, чз рой na tee > 1 
Creative Financing «..-..-+ РР ОАР ЕЕ 
Personal Filing System (PSF)....... РТ” UL 
Peachtree Accounting ЗоНшаге............... 

BPI Accounting бойптате.,...,............... CALL 
Systems Plus Accounting бойшата........,...САШ. 


We stock all Apple е Delivery Software along with 
HUNDREDS of other games and utilities. Please call of 
write for a complete price list. 
Raster Blaster. орон т ee hee ook т. 
Gorgon . Ppetáqdaepméne)eunadsttüNt"myiistuwkáet ye 9 
Poni 1.5. ри beh ume da dhó d sar ое лиана е 
ic PYURTERERTERILTILLITICTIOITYA ататьцкая 
о Ма ТАРАДЫ ЧАИ ISPIEPLEIILIXS 
5h44 b 4 4AAÀp*4*tAT eee 
Pema aN as 
Gobbler „уе peop5ueneboostoseubnhdphAganmaans 
Allen Rain. шлака фф я  .——-—S И КА 
Раши Ш. nce ce eee ук+» яв д» hn = учун ин 
Space Warrior. . МАЕ ЫТТА а 
Warp балар PX паче: rU ARR 
Dragon ы И еве fe печах 
We stock HUNDREDS of noftware games and utilities. 


Circle 104 on Inquiry card. 


PLEASE CALL OR WRITE FOR COMPLETE PRICE LIST. 


California 
= Computer 
== Systems 


Floppy Disk Controller $369 
64K Dynamic Ram Board, 2005. $499 


2-80 CPUboardw/monitorkom $269 


16K Static memory board, О00Фие........»....,. 369 
32K Static memory board, 200. пара ть зан ее 599 
5-100 12 Slot Mainfrsme...,... utfoscoatsantasachi? D 
4-Роп Seríal Ітеліісе.....................,.29%9 
2-Port Serial /2-Port Parallel Interface , — PR 1 
4-Port Purallel Ілінтіксе......................%29 


In California and x 
outside continental U.S 
(714) 698-8088 


Telex 695-000 Beta CCMO 


Amdek /Leedex Video 100 127? BRW...,........185 
Amdeh /Leedex Video 100G 12" Green Phoapher. . . 179 
Amdek (Hitech!) 13* Color w/audio putput. ...... 
NEC 12° Green Phospher Display JH-1201M..... 
МЕС 12" Lo-Res Color Пінрізу.......-........ 
NEC 12° НІ-Иеа RGB Color ІМәрізу............ 
Sanyo 9" BAW Display. ssia dad4€e4 a9» 2 Pau NEN 
Sanyo 9” Green Phoepher ГИерігу.....--....,.САШМ. 
Sanyo 12" ВЕӘШ/ІНеріау..................;...26% 
Sanyo 12” Green Phospher Display... .. 41... .- 285 
Sanyo LF Color Display. а... er nn 
Zenith сыйыр жогор ыле ОЛЕ ER 


Ondang infarmaton Phone orders uung VISA. MASTERCARD, 
AMERICAN EXPRESS, DNNER'S CLUB CARTE BLANCHE, bank 


BEES 


Anadex 9501 т/2К БоНағ.....-.......--....154% 
| C. Itoh Starwriter 25 CPS daispwheel......5.-. 1449] 
С. Itoh Starwriter 45 CPS dalegwheel.........-) 1649 
Epeon MX-7 Вр Уа орон ео кое баја еба CALL 
Epson MX-80 & МХ-В0ЕР/Т........»»»» +», CALL 
Epeon MX-100.. „аттяж ет» 9554944405449 | 
МЕС 8023 Impact Dot Matrix... «esee "In 
NEC Spinwriters (Latest models). ке: сі: 
| эт ам г emt mer ке Morti ЭЗ: wee 1тлпыйєт. cashier oi cermied Check money order. or personal 
Paper Tiger IDS-560G w/graphics. а. 20.0... HEAR | check alow ten days to clear} Unters prepari with cath, pirane ndi 
* 3459 5% for shipping. handling and inwuiance [minimum 5 OO) Сайки 
ntypa Printer w / Apple Іпіезіпсе............-- ria гезкіетін add 6% заме ма We accep СОО» OEM's, тшшн» 
асады те Dort Dateywheels (Latest modri. ..... „САШ. and corporations please und Ки a write quotation АП equipenerd 
в subject їп price change and evedabiity without поки АҢ equip. 
meni ті пей and complete with manulacturer’s warranty Саш Ану 90 
бау» Showroom prices may differ from mad order prices 


Send ана То: 


E 


Silentype 
w /Apple II 


Interface 


83 14 Parkway Drive 
La Mesa, Calif. 92041 


Listing 4: А disassembly of Color BASIC's select-joystick subroutine in 6809 machine language. 


Addresa Objeci Code Source Code 
ASA2 CE ЕР! LDU ДЕО 
А9А5 8D 00 BSR АЗА? 
АЗА? Аб С4 LDA OU 
A9A9 84 F7 ANDA #7? 
A9AB 57 ASRB 

АЗАС 24 02 ВСС АЗ9В0 
АЭАЕ ВА 08 ORA #08 
A9BO A7 Cl STA U+ + 
ASB2 3g RTS 


Comments 


$FF01 TOU 

DO $A8A7 TWICE 

READ $ЕЕО1 PLA 

RESET SELECT BIT 

SHIFT OUT BIT TOC 

GO IF SELECT BIT = 0 

SELECT BIT = 1 

STORE IN $FF01 PLA, BUMP TO $ЕЕОЗ 
RETURN 


Listing 5: А disassembly of Color BASIC's subroutine to read all four joystick channels in 6809 machine language. 


Commenta 


POINT TOSTORAGE 4 1 
LOOP COUNT-3 TO 0 
# OF RETRIES 
SAVE ў TIMES. RETRIES 
SELECT JOYSTICK 3-0 
$40— À,380— B = DELTA, START 
SAVE 
??RS-232 OUT 
CURRENT TRY TO D/A 
FLIP BIT? 
GET IOYIN 
GO IF 1 
SUBTRACT DELTA 
BYTES 2,32 ADDB 0,5 
GET DELTA 
FIND NEXT DELTA 
TEST FOR END 
GO IF NOT DELTA OF 1 
ALIGN FINAL VALUE TO OOXXXXXX 


INNER LOOP #2 


INNER LOOP #1 


GET LAST VALUE 
GO IF EQUAL 
NOT EQUAL—RETRY 
TRY 10 TIMES 
STORE VALUE IN STORAGE 
GET COUNT 
DECREMENT COUNT(f) 
GO IF NOT 4 JOYSTICKS 
RETURN 


OUTER LOOP 


this with a second resistor as in the 


Address ObjectCode Source Code 
ASEO BE 015Е LDX #015Е 
А9ЕЗ C6 03 LDB #03 
АЗЕ5 86 ОА ГОА [ОА 
АЗЕ? ED ЕЗ STD --5 
ASES BD B7 BSR ASA2 
ASEB CC 4080 LDD 44080 
АЗЕЕ A7 E2 STA -5 
АЕО СА 02 ORB 402 
ASF2 F7  FF20 STB FF20 
A9F5 CB 02 EORB #02 
A9F7 Вб  FFO0 LDA ЕҒОО 
ASFA 2B 03 BMI ASFF 
ASFC ED ҒА SUBB 0,5 
ABFE BC ЕВЕ4 CMPX #EBEA 
AAO] A6 Е0 ША 5+ 
АА0З 44 LSRA 
АА04 Bl 01 СМРА #01 
AA06 26 E6 BNE ASEE 
ААОВ 94 LSRB 
AAOS 54 LSRB 
AADA El IF CMPB -01,Х 
ААОС 27 04 BEQ АА12 
AAOE бА E4 DEC 0,5 
АА10 26 DƏ ВМЕ АЗЕВ 
АА12 Е? 82 STB -X 
АА14 ЕС Е LDD 5+ + 
АДІБ 5А DECB 
АА17 2А СС BPL ASES 
АА19 39 RTS 
>> 

security systems. 


ФА spring-loaded, sliding potentio- 
meter (which costs a few dollars) 
could be used with a second resistor 
to provide an output for a scale to 
weigh anything from elephants to 
letters. 

eThe same device can be used to con- 
vert linear movement into a form 
readable by the Color Computer. 
With two multi-turn potentiometers 
(under $10 each), a little bit of cord, 
and a few pulleys, it's not difficult to 
construct an X/Y plotter to enable 
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manual digitization of two-dimen- 
sional drawings or patterns. 

eWith a photocell, a simple lens (for 
example, a partial microscope assem- 
bly), and some transistor amplifica- 
tion, it’s possible to construct an 
automatic digitizer that will convert 
shades of gray into digital form for 
screen display, 

eRemove the stops from a linear- 
taper potentiometer (not hard to do) 
and you have a resistor whose resis- 
tance value is an analog of compass 
heading or rotational position. Use 


voltage-divider circuit discussed 
above (figures 7 and 8). 


Well, 1 hope you're impressed with 
the possible uses of the Color Сот- 
puters A/D circuitry. It’s not that 
difficult to devise real-world "sen- 
sors," and it's fun to write the soft- 
ware that drives them. Once you 
have started, you'll find that the pos- 
sibilities are endless. Just think what 
Rube Goldberg could have done with 
a Color Computer| W 


Circle 357 on Іпдшігу card. «== 


Now it can be Revealed 

GBS 

The business software 
that p 

solves problems — 


adaptable it's like 


your мау, NI 


on staff. 

What is GBS? 
GBS is both a powerful, relational data 
base management system . . . and, more 


importantly, a very powerful applications 
development tool. Аз such, it can deliver pro- 
grams that match your specific business require- 


ments . . . not just those of the average business. 
The final result is increased productivity now and in 
the future. 


Surprisingly Easy to Use 
GBS has been honed and refined for two years, so it meets the 
needs of the user who wants programs that work without a lot of 
computerese! To that end, GBS operates with a simplified fillin-the- 
blanks approach. The user merely fills in blanks and GBS does the 
rest... acting like an in-house programming whiz! 


Since you need know only 15 instructions to utilize the full scope of GBS 

you should be able, after studying our exceptional documentation for a few 

hours, to develop your own business programs . . . general ledger, inventory 
control, order entry, job costing and more. 


Relational Data Base 
Management of business records is a must for profitability, GBS 
handles it for you with unbelievable accuracy, speed and ease. For 
example, three data files of up to 64 thousand records and 1 
million characters can be concurrently in use . .. and multiple 
indexes fully maintained (yes, fully maintained!). GBS .. . truly 
the quality solution in business software. 


Only $700. On disk, including documentation. 
Requires CP/M* 


Dealer and distributor inquiries invited. 


QUALITY SOFTWARE 
6660 Reseda Blvd., Suite 105 
Reseda, Calif. 91335 

(213) 344-6599 


*CP/M is а trademark of Digital Research, 
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Commentary on the Machine- Language Subroutines 


Select-Joystick. On entry to the 
select-joystick subroutine, load the B 
register with the joystick channel num- 
ber 0-3. The user stack pointer register 
U is first loaded with $FFO1, A follow- 
ing BSR $A9A7 performs the subrou- 
tine code twice. A is first loaded with 
the current configuration of the PIA 
bits at address $FFO1. An AND with 
ФЕ7 resets the select bits. The ASRB 
shifts the least-significant bit of the B 
register into the carry flag. If this bit is 
a 1, an OR with 8 sets the select bit. 
The STA 0+ + stores SEL2 and incre- 
ments the user stack pointer by two so 
that it holds $FFO3. The RTS returns to 
$A9A7, where the same operation is 
repeated for the second select bit in the 
PIA at address $FFO3. 

Read-Joystick. The main code for 
the joysticks is at $A9EO (see listing 5). 
This code is entered without param- 
eters and stores the values of channels 
0 through 3 into page-zero locations 
$15A, $15B, $15C, and $150. 

The X index register initially points 
to the address following the joystick 
variable storage location. B is loaded 
with a loop count of 3. The code from 
$А9Е5 through $AA17 is the outer 
loop. For each of four passes, a chan- 
nel value is found and put into a joy- 
stick variable. 

Outer loop: А is loaded with $0A 
(decimal 10). This is the number of 
retries for the joystick value. If the 
same value is not found a second time, 
up to 10 tries are made to find a match- 
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ing value. The number of times in B 
and the number of retries is stored in 
the stack by the STD instruction. А 
callis then made to $A9A2 to select the 
current joystick channel. This corre- 
sponds to the loop count of 3 to 0 in B. 
The code from SA9EB through $AA10 
is inner loop 1. It finds the value of the 
channel. At the end of this loop 
($АА12), the value is stored in the 
variable storage area by STB — X. 
This auto-decrement causes X to point 
to the next lower value before the store 
occurs. Next, the count in B and the 
number of retries in А are retrieved by 
the LDD, the count is decremented, 
and а ВРІ. causes a loop back to $A9ES 
if the count is not equal to — 1. 

Inner loop 1: The code from $A9EB 
through $AA10 is the inner loop that 
finds the value for the current channel, 
Within this code is inner loop 2, from 
$A9EE through $AAO06, which actually 
does the binary search, The value $40 
is loaded into А and the value $80 into 
B to start the search. Value $80 is 
binary 100000xx for the initial value of 
32, while value $40 contains binary 
010000xx for the "delta," the size of the 
remaining range. 

At the end of the binary search at 
$AAO08, the final PLA-format value is 
in B. This value is aligned to the right 
by the two LSRBs to represent a binary 
value of 0 through 63, It is then com- 
pared with the previous value. If these 
are the same, a branch is made to 
$А А12 to store the value in the outer 


loop. If the value is different, the | 
number of retries is decremented, and, 
if the count is not equal to 0, another 
binary search is done by a branch to 
$AOEB. 

Inner loop 2: The code from $A9EE 
through $ÀAAO6 is the binary search to 
find the channel value. А (the delta) is 
saved in the stack. The current value in 
B is then output to the DAC by STB 
$FF20. The output of the comparatoris | 
read by the LDA $FF00. If this value is 
equal to 1, the delta is added to the cur- 
rent value; ІНЕ із equal to 0, the delta is 
subtracted from the current value. The 
next value is then found by retrieving 
the delta from the stack and shifting it 
right one bit position. If the result is 1, 
the smallest delta has been processed, 
and B holds the final value, If the next 
delta is not 1, a branch back to $A9EE 
goes to the next iteration in the search. 

This subroutine can be used for 
high-speed processing of the joystick 
position from other assembly-language 
programs, | 
quickest when the joystick position is 
fixed and only one retry is necessary 
for comparison. À test program from 
BASIC indicates that it takes about 1.5 
milliseconds for each set of four 
values. To find only the X channel of 
joystick 0, call location $A9E5 with | 
B = O and X pointing to $15A. In this 
case, the time should be about 400 
microseconds, although I haven't 
verified this, 


"Handles all IEEE- 488 1975/78 functions 

"|ЕЕЕ 696 (5 -100) compatible 

= MBASIC subroutines supplied; по BIOS 
mods required 
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DIGITAL 


24 REDWOOD DRIVE 


15 
LOS ALTOS, CA | 94022 


Circle 114 on Inquiry card. 


[415] 966-1460 
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Results are obtained | 


Next to keeping all your data on 
Verbatim Datalife~ flexible disks, 
the best thing you can do for 
your computer or word processor 
ts to keep it running clean and 
error-free. 

And the way to do just that 
is with Verbatim's new Datalife 
Head Cleaning Kit. И can remove 
up to 90% of the debris contami- 
nating your drive heads. Dust, dirt 
and debris that causes data loss 
and errors, hinders system 
performance. 


Quick and easy to use 


All you have to do is remove a 
Cleaning Disk from its protective 
)ouch, put the disk in the spec- 
lal jacket, insert it into your drive 
and turn it on. 


In just 30-60 seconds, vour 
drive heads are cleaned. 


Cleaning, 
with no cleaning mess 


With vour Datalife Head Clean- 
ing Kit there's no hit-and-miss 
applying solvents that can splash 
and spill. 

What's more, with Datalife 
Cleaning Disks every time you 
clean your heads, you can do it 
M a fresh, clean, disposable 
disk. 


Cleans both Single and 
Dual Head Drives Safely 


There's no worry about damaging 
your system with Datalife Clean- 
ing Disks. And you can use them 
on single or dual head drives. 


Protect your investment 


The Datalife Head Cleaning Kit 
will help you guard against data 
loss, errors, and degradation of 
sysiem performance because of 
debris contamination. 

So if vou want your data 
back verbatim, keep it on Verbatim 
disks. And keep vour disk drives 
clean with Verbatim's Datalife Head 
Cleaning Ки. 

Call (800) 538-1793 for 
the name of your nearest Verbatim 
dealer. (In California and outside 
the U.S. call (408) 737-7771 
collect.) 


Verbatim 


the second best thing 
oforyour com 


uter. 


Stop the Floppy Shuffle 
p 


Announcing 


The David Hard Disk Subsystem 


Compared to cassettes, Now with Konan's 


floppies were the David Hard Disk Sub- 
greatest thing system you can have 
since the inte- 32 times the storage of 
grated chip. a mini-floppy in about 
But with in- the same amount of 
creased ap- space. At a cost per 
plications, megabyte that really 
data bases, rnakes sense, the David 
and speed subsystem is available 
requirements, for a variety of micro- 

а lot of busi- i computers. 

ness people are 

spending more time So if you own a personal 


computer, check into the 


doing the "Floppy Shuffle” | 
David Hard Disk Subsystem at 


and less time doing work. 
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your local dealer and stop do- 
ing the Floppy Shuffle. And if 
you want real timesharing 
capabilities, a networking 
card is available. 


The David Subsystem is 
available immediately. 


Toll-free Information Line 


800-528-4563 


KONAN CORPORATION 
1448 NORTH 27TH AVE, PHOENIX, AZ 85009 
(602) 269-2649, TWX/TELEX 9109511552 


Circle 214 on inquiry card. 
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Asteroids 


Gregg Williams, Senior Editor 
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^: Planetoids, from Adventure International; 2: Super Nova, from Big Five Software; 3: Apple-oids, from Califor- 
nia Pacific Computer Co; 4: The Asteroid Field, from Cavalier Computer; 5: Месвогоісв in Space, from Quelity 
Software; & Bubbles, from Softape: 7: Planetoids. from БоҒсаре; E: Asteron, from Western Microneta 


Enterprises, Ltd. 


If imitation is the sincerest form of flattery, then the 
people who designed Atari's coin-operated video game 
Asteroids have a lot to be proud of, Asteroids is one of 
the most successful commercial games around (equaled 
or surpassed only by Midway's Space Invaders and а 
newer Atari game, Missile Command) and has its own se- 
quel (Asteroids Deluxe, also by Atari). Its popularity has 
inspired numerous imitations for use with personal com- 
puters. With so many versions around, the only dilemma 
is which one to buy. 

I gathered every Asteroids-like game I could find (all 
but one were for the Apple II) and created a chart that 
shows you which version does what. Some notes to keep 
in mind: all Apple disk versions boot on either DOS 3.2 
or 3.3 systems; unless noted in the table, versions with 
sound have no way of turning it off (important when 
playing late at night); all the games (except Apple-oids) 


give a black-and-white-only display; all of the versions 
are, in their own way, entertaining and well done; and 
none of the games (except possibly The Asteroid Field) 
looks or works exactly like the arcade original. Also keep 
in mind that rwo of these Asteroids-like games (Apple- 
oids and Bubbles/Planetoids) give you an extra game іп 
the package price; this certainly influences how much 
game you get for your money. B 

See pages 164-165 for the comparison chart. 


Asteroids is a trademark of Atari, Inc. The game is 
available in two coin-operated versions and cartridges 
for the Atari Video Computer System (game-cartridge 


system) and the Atari Personal Computer System (the 
Atari 400 and 800 microcomputers). 
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Produci 
Name 


Manufacturer 


Price 


Computer Used 


Levels of Play 


Ships per 


Game 


Method 
of Firing 


Planetoids 


Super Nova 


Appie-cids 
{part of 
Apple-oids 
дате package) 


The Asteroid 
Field 


Meteoroids jn 
Space 


Bubbles (part 
of Baker's 
Tritogy! 


Planetaids {part 
of Baker's 


Tritogy) 


Asteron 


Adventure International 
B 3435 
Longwood FL 32750 


en Five Software 
Роа 9078-185 
Van Nuys СА 91409 


California Pacific 
Compuler Co 

1623 Fifth 5! 

Davis CA 95616 


Cavalier Computer 
2032 


РОВ 
Del Mar СА 92014 


Quality Soltware 
6650 Reseda Bivd 
Suite 105 

Reseda CA 91335 


Softapa 
10432 Burbank Віма 
North Hollywood CA 91601 


Soflape 
10432 Burbank Blvd 
Norih Hollywood CA 91601 


Western MicraData 
Enterprises Ltd. 

POB G33 

Postal Station G 

Calgary, Alberta T3A 2G1 

Canada 
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$19.95 
(disk), 
$14.95 
(cassette 
that loads 
10 disk) 


$17.95 
(Modal } 
disk v&r- 
sion), 
$15.95 
(Modal 1711 
cassette 
version) 


$29.95 


$24.95 


$19.95 


$29.95 for 
a disk 
conlaining 
Bubbles, 
Planetoids, 
and a гас- 
ing game 
called 
Burnoul 


$29.95 for 
à disk 
containing 
Bubbles, 
Planetoids, 
and a rac- 


ing gama 
M E 
Burnout 


$29.95 


Apple Ii or И Plus 
with 32 K bytes ol 
memory and one 
disk drive 


Radio Shack 
TRS-BD Model | or 
ШІ (disk and 32 К 
bytes of memory 
for disk version, 
16 К bytes of 
memory lor 
cassette version) 


Apple П or И Plus 
with 32 K bytes of 
memory and one 
disk drive 


Apple Il or 1 Plus 
wilh 32 K bytes of 
memory and one 
disk drive 


Apple Il or Il Plus 
wilh 32 К bytes of 
memory and one 
disk drive 


Apple tl or 11 Plus 
with 32 K bytes of 
memory and one 
disk drive 


Apple Il or H Plus 
with 32 K bytes of 
memory and one 
disk drive 


Appie 1) or ti Pius 
with 48 K bytes of 
memory and ons 
disk drive 


three: easy 
{asteroids ех- 
plode each 
other), regular, 
hard (asleroids 
айтасізд Іс 
ship) 


ong 


one 


(мо 


опе (but 

many variations 
influence ОНИ. 
culty) 


one 


one 


one 


four 


ifree 


three 


Five (easy 
level of 
play) or 
three (ex- 
pert level) 


five 


three 


three 


three 


any key 


P key 


О through 
Ө keys 
identical 
n lune 
tion) 


several: 
forward 
алом, 
addle 
ulton 0 
от 1; see 
notes 


autofire 
(bursts of 
lire come 
automat- 
ically 
from ship) 
оғ space 
bar lor 
талша! 
firing 


paddle 
button О 


ship tires 
automati- 
cally dur 
ing дате 
ino player 
contra! 
aver firing 


space bar 


Method of 
Turning 
Ship 


paddia 0 


T and R keys, 
lo rotate ship 
one-elghth 
turn clock- 
wise and 
countar- 
clockwise, 
raspactively 


paddle 1 


several: 2 
and F keys, 
раде 0; see 
notes 


P, RETURN 
keys (manual 
lum), arrow 
keys (auto- 
matic turn}, or 
paddle 0 


рада!е 0 


paddie 0 


Method of 
Moving 
Ship 


paddle button 
0 causes 
movement 
until button 
released 


О key causes 
movement 
unii! Key 
raleasod 


рада button 
1 causes 
movemant 
ит! Dutton 
relaasad 


several: back 
arrow, paddle 
bution 1; see 
notes 


Z key or pad- 
dle button б; 
ship can usa 
"auto brake" 
(moving ship 
does nal 

toast indefi- 
nitely) or not 


none; hexa- 
pw 5hip 15 
ixed in 
cemer of 
screen 


paddle buiton 
0 causes 
movement 
that con- 
tinues until 
an opposite 
thrust ів 
applied 


buiton on pa 
0 (or G an 


M keys) 
causes moye 
meni that 
continues un- 
1И an орро- 
sile thrust is 
applied 


Hyper- 
space 
Avail- 
able? 


no 


г 
pace 
n 


pu (any 
gy ех. 
сері 0 

through 9) 


es 
space 


screen 
flashes to 
denote 
hyper- 
space 
іштір-- 

а пісе 
touch 


ез 
omm 
кеуі 


по 


yes (any 
key} 


yes (hii 
any num- 


ber key) 


Sound 
Effects? 


yes 


no 


yes 


yes {in- 
cluding an 
acceler: 
ating 
"thum 
Huma 
sound ав 
tound in 
Space In- 
vaders) 


yes (іп- 
cluding an 
acceler- 
ating 
^ihock- 
ihock" 
Sound as 
found in 
Space In- 
vaders) 


yes 


yes 


es; тау 
turned 
on and oft 
with con- 
101-9 


Number and 
Kind of 
Enamy Ships 


two kinds o} 
enemy ships 
that shoot back 


live kinds of 
enemy ships 
that shool back 
{with varying 
degrees ol 
ШІЛДЕ 

gence) 


two kinds of 
enemy ships 
that shoot back 
janamy shi 

ara color 
yellow) 


iwo kinds of 
enemy ships 
паг shool back 
(size and shape 
вата as in 
coin-operated 
game) 


one kind о! 
ship that 
ѕпооіз back 
{and is very ac- 
curata) 


no enemy ships 


no enemy ships 


ane kind of 
enemy ship 
that shoots 
back 


Notes 


*See May 1881 
BYTE, page 118, lor 
a full review. 

"Нага level 
af play is too 
hard—ships gal 
deslroyed as scan 
as they appear. 


*See May 1981 
BYTE, page 108, lor 
à full review. 


«4, nice feature is 
thal your ship 
rotates Ihree com- 
plete turns for the 
full paddia move- 
Ment; this prevents 
rotation problems 
when you аге near 
the end of the pad- 
die rotation. 


*Сате gives four 
options for ship con- 
1:01: one keyboard- 
only option and 
three Ла! use kay- 
board and/or 
paddles. 

«Sound affects 


cannot be turned off. 


=ControlG inverts 
playfield to black 
on while. 


eAn updated ver- 
sion of Asteroids in 
Spaca (reviewed on 
page 116 of the May 
1961 BYTE). 

«Good placement 
of at be for kay- 
board version. 


*Bubdles bounce 
back from the top 
and boltom adgas 
of the screen. 

«Smallest bubbles 
are very small bul 
stil! dangerous. 


»Planetoids are 
pentagons thal 
come in four sizes. 

sGame gives 
extra points for 
"docking" (running 
Over) with "stars" 
that dacrease in size 
and vanish. 


“All figures on the 
screen flicker 
slight y. 

«Player must hit S 
к wilh each new 
ship to starl (or ге. 
stari) game. 
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Overall 
impression 


"Ап interesting 
Asterolds-tike game. 


«The best TAS-80 
Asterdids-like game 
I've seen. 


“А good varsion of 
Asteroids (but the 
asteroids are shaped 
like apples — 
Strange!) 

«Includes a Break- 
ош-НКке game thal is 
also very good. 

«А nice sel ol 
games for the price, 


«Many options 
make this game vary 
-— to play. 

*Display is flicker: 
(сее. 

«Game play is 
closest to coin: 
operated version of 
all versions listed 
hera. 

»Easily the best 
Apple Asterolds-like 
game I've seen. 


"А very good 
Astaroids-like game 
(although it Із nol 
exacily like the 
original}. 

«Game has {ive 
sets of options; dif- 
ferent combinationg 
give several levels of 
difficulty. 


«Ап interesting 
variation of 
Astaroids. 


sAn interesting 
variation of 
Asteroids. 


"А mediocre ить 
plementation: it is 
awkward to use and 
has no interesting 
features to com- 
pensata. 
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The Atari Tutorial 
Part 4: Display-List Interrupts 


The display-list interrupt is one of 
the most powerful features built into 
the Atari personal computer system. 
It is also one of the least accessible 
features of the system, requiring of 
the programmer a firm understanding 
of assembly language as well as all of 
the other characteristics of the 
machine. Used alone, display-list in- 
terrupts provide no additional 
capabilities; they must be used in con- 
junction with the other features of the 
system, such as player-missile 
graphics, character-set indirection, or 
color-register indirection. With 
display-list interrupts, the full power 
of these features can be realized. 

Display-list interrupts take advan- 
tage of the sequential nature of the 
raster-scan television display. The 
television draws the screen image їп а 
time sequence, from the top of the 
screen to the bottom, This drawing 
process takes about 13,000 micro- 
seconds and looks instantaneous to 
the human eye. But that is a long time 
in comparison to the time scale the 
computer works in. The computer 
has plenty of time to change the 
parameters of the screen display 


This article appears in slightly different 
form in De Re Atari, a book published by 
Atari Inc, and is reproduced with its ex- 
press permission. 
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Chris Crawford 
1272 Borregas Ауе 
Sunnyvale СА 94086 


while it is being drawn. Of course, 
the computer must make each change 
each time the screen is drawn, which 
happens 60 times per second. Also 
(and this is the tricky part), it must 
change the parameter in question at 
exactly the same moment each time 
the screen is drawn. That is, the cycle 
of changing screen parameters must 
be synchronized to the screen- 
drawing cycle. One way to do this 
might be to lock the 6502 micro- 


With display-list 
interrupts, many key 
Atarl registers can be 

changed during the 
drawing of a single 
screen-display frame. 


| 
processor into а tight timing loop 
with an execution frequency of exact- 
ly 60 hertz. This would make it very 
difficult for the computer to do 
anything other than the screen- 
display computations, It would also 
be a tedious job, A much better way 
is to interrupt the 6502 just before the 
time has come to change the screen 
parameters, The 6502 responds to the 
interrupt, changes the screen 
parameters, and returns to its normal 


business. The interrupt to do this 
must be precisely timed to occur at 
exactly the same point during the 
screen-drawing process. This spe- 
cially timed interrupt is provided by 
the ANTIC integrated circuit within 
the Atari 400/800; it is called a 
display-list interrupt (DLI). 

The timing and execution of any in- 
terrupt process can be intricate; there- 
fore, I shall first describe the sequence 
of events in a properly working 
display-list interrupt. The process 
begins when the ANTIC chip en- 
counters a display-list instruction 
having its interrupt bit (bit D7) set. 
ANTIC waits until the last scan line 
of the mode line it is currently 
displaying. ANTIC then refers to its 
NMIEN (nonmaskable interrupt 
enable) register (hexadecimal location 
D40E) to see if display-list interrupts 
have been enabled. If the enable bit 
(bit D7) is cleared (to a logic 0), AN- 
TIC ignores the interrupt and con- 
tinues its regular tasks. If the enable 
bit is set (to a logic 1), ANTIC “pulls 
down” the NMI (nonmaskable inter- 
rupt) line on the 6502, signaling an 
interrupt. ANTIC then goes back to 
its normal display activities. The 6502 
starts executing an interrupt-service 
routine pointed to by the NMI vector 
in the operating system. This routine 
first determines the cause of the inter- 
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Our new HORIZON computer lets 
you make beautiful music. 


HORIZON?" is our multi-user system that | business around the world.) 
supports up to five simultaneous users To find out how you can orchestrate your 
at a cost per user that is the best own kind of beautiful music, clip and 
in the industry. mail this coupon, or call TOLL FREE 

With it, you can use up to .,.. 800-447-4700. (Illinois 800-322-4400, 
five terminals performing ж. Alaska/Hawaii 800-447-0890.) 
word processing, accounting | North Star Computers, Ínc. 
activities and information man- {7 14440 Catalina St., San Leandro, 
agement— in perfect harmony. CA 94577 USA (415) 357-8500 

Two packaged systems are avail- TWX/ Telex (910) 366-7001 


able— the TSS/5, a 5Mb version and the = Yes, I'd like more information on North Sars T 1 
TSS/18, an 18МЬ version. Solo HO 17 ON | LLL multi-user system performance. 
can expand to duets, trios, quartets or NAME | 
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rupt. If the interrupt is indeed а 
display-list interrupt, control is 
transferred indirectly by means of the 
16-bit address contained in hexa- 
decimal locations 0200 and 0201 (low 
byte first) to a DLI-service routine. 
The DLI routine changes one or more 
of the graphics registers controlling 
the display. The 6502 then returns 
from the interrupt routine to resume 
its mainline program. 


Creating a Display-List Interrupt 
А number of steps are involved in 
setting up a display-list interrupt. The 


E 


ED . 


SA 
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first thing you must do is write the 
DLI routine itself, The routine must 
start by pushing any 6502 registers 
that will be altered onto the stack, 
because the operating system 
interrupt-poll routine itself saves no 
registers. (The 6502 status register is 
automatically pushed onto the stack.) 
The routine should be short and fast; 
it should change only those registers 
related to the display; and it should 
end by restoring any 6502 registers 
pushed onto the stack. 

Next, you must place the DLI- 
service routine somewhere in 


b. | | й, 
> ““” J^ | ШЇ 


WHY DOES OUR SPELLING CHECKER 
COST LESS THAN THEIRS? 


Mayba we goofed by not charging more 
for The WORD. Our customers tell us we 
must be crazy, giving away this much 
soltware for only $75. 


Whal's wrong with it? 


Frankly, we're а little hurt when people 
ask из this question. We guess everyone 
musi be getting used іо paying $200 10 $300 
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document for easy, in-context, correction. 

The WORD's one-touch word review 
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memory. Page six (hexadecimal ad- 
dresses 600 to 6FF) is an ideal place. 
Set the vector at hexadecimal loca- 
tions 0200 and 0201 to point to your 
routine. Determine the vertical point 
on the screen where you want the DLI 
to occur, and then go to the cor- 
responding display-list instruction 
and set bit D7 of the previous instruc- 
tion. Finally, enable the DLI by set- 
ting bit D7 of the NMIEN register at 
hexadecimal location D40E. The DLI 
will begin executing immediately. 

As with any interrupt-service 
routine, timing considerations can be 
critical. ANTIC does not send the in- 
terrupt to the 6502 immediately upon 
encountering an interrupt instruction; 
it delays doing this until the last scan 
line of the interrupting mode line, 
The 6502 and the interrupt-service 
routine in the operating system 
together consume 33 machine cycles. 
Thus, the first instruction of your 
DLI-service routine will not be 
reached until 33 machine cycles have 
elapsed in the last scan line of the in- 
terrupting mode line. Thirty-three 
machine cycles corresponds to 66 
color clocks on the screen. Thus, 
your ОШ-ѕегуісе routine will begin 
executing while the electron beam is 
partway across the screen in the last 
scan line of the interrupting mode 
line. For example, if such a DLI 
routine changes a color register, the 
old color will be displayed on the left 
half of the scan line and the new color 
will show up on the right half of the 
same scan line. Because of uncertain 
timing in the response of the 6502 to 
an interrupt, the border between the 
colors will not be sharp, but will 
jiggle back and forth irritatingly. 

The solution to this problem is pro- 
vided in the form of the WSYNC 
(wait for horizontal sync) register 
(hexadecimal address D40A). When- 
ever this register is addressed in any 
way, the ANTIC chip pulls down the 
RDY line on the 6502. This effectively 
halts the 6502 until the WSYNC 
register is reset by the next horizontal 
synch pulse. The result is that the 
6502 freezes until the electron beam 
returns to the left edge of the screen. 
If you insert a STA WSYNC instruc- 
tion just before an instruction that 
stores a value into a color register, the 
color being displayed will change 
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Listing 1: А simple Atari BASIC program to demonstrate display-list interrupts. This program changes the screen color from blue 
to pink and darkens the character set halfway down the video display. The complete BASIC program in listing 1a contains the 


assembly-language routine given in listing 1b. 
la 
10 DLIST-PEEK(560)4256*PEEK (561) : REM 


20 POKE DLIST+15,130:REM 

30 FOR 1=0 TO 19:КЕМ 

40 READ А:РОКЕ 1556+|,А:МЕХТ | 

50 DATA 72,158,72,169,80,162,88 
60 DATA 141,10,212,141,25,208 

70 DATA 141,24,208,104,170,104,64 
80 POKE 512,0:POKE 515,6:REM 


90 POKE 54286,192:REM 


1b 

PHA save accumulator 
TXA 

PHA save X-register 


LDA #$50 dark color for characters 
LDX #$58 pink 

STA WSYNC walt 

STA COLPF1 store color 


STX COLPF2 store color 


PLA 

TAX 

PLA restore registers 
RTI done 
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find display list 
insert interrupt (instruction 


loop for poking DLI service routine 


poke іп Interrupt vector 


while the beam is off the left edge of 
the screen, The color transition will 
occur one scan line lower, but it will 
be neat and clean. 

The proper way to use a display- 
list interrupt, then, is to set the DLI 
bit on the mode line before the mode 
line for which you want the action to 
occur. The DLI-service routine 
should first save the 6502 registers 
onto the stack and then load the 6502 
registers with the new graphics values 
to be used. It should execute a STA 
WSYNC immediately before storing 
the new values into the appropriate 
ANTIC or CTIA registers. Finally, it 
should restore the 6502 registers and 
return from the intertupt. This pro- 
cedure will guarantee that the 
graphics registers are changed while 
the electronic beam is off the screen 
and that the new display parameters 
take effect at the beginning of the 
desired line. 

The program in listing 1 is a very 
simple DLI-service routine, It changes 
the background color from blue to 
pink. It also changes the color of the 
characters so that they show up as 
dark against the pink background. 
The upper half of the screen remains 


Our МХ-80 was a pretty tough act to follow. I mean, 
how do you top the best-selling printer in the world? 

Frankly, it wasn't easy. But the results of all our 
sleepless nights will knock your socks off. 

The MX-100 is a printer that must be seen to be be- 
lieved. For starters, we built in unmatched correspon- 
dence quality printing, and an ultra-high resolution bit 
image graphics capability. Then we added the ability to 
print up to 233 columns of information on 15" wide 
paper to give you the most incredible spread sheets 
you're ever likely to see. Finally, we topped it all off 
with both а satin-smooth friction feed platen and fully 
adjustable, removable tractors. Апа the list of standard 
features goes on and on and on. 

Needless to say, the specs on this machine — and 
especially at under $1000 — are practically unbelievable. 
But there's something about the MX-100 that goes far 


| The MX-100. Not | ust better. 


Digger. 


beyond just the specs; something about the way it all 
comes together, the attention to detail, the fit, the feel. 
Mere words fail us. But when you see an MX-100, you'll 
know what we mean. 

Allin all, the MX-100 is the most remarkable printer 
we've ever built. Which creates rather a large prob- 
lem for those of us at 
Epson. 

How are we going to 
top this? 


Your next printer. 


EPSON 


EPSON AMERICA, INC. 


3415 Kashiwa Street * Torrance, California 90505 • (213) 539-9140 
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blue even though the DLI routine 
keeps stuffing pink into the color 
register. This is because the operating 
system's vertical-blank-interrupt 
routine keeps stuffing blue into the 
color register during the vertical- 
blank period. The blue color comes 
from the operating system's shadow 
register for that color register. Every 
hardware color register is shadowed 
out to а RAM (random-access 
read/write memory) location. You 
may already know about these 
shadow registers at decimal locations 
708 through 712. For most purposes, 
you can change colors by poking 
values into the shadow registers (see 
last month's article for an explanation 
of shadow registers), If you poke 
directly into the hardware registers, 
the operating system shadow process 
will wipe out your poked color within 
Уз second (ie: at the top of a new 
screen display). For DLIs, however, 
you must store your new color values 
directly into the hardware registers. 
You cannot use a DLI to set the color 
of the first displayed line of the 
screen, The operating system takes 
care of that line for you (and the first 
line is off the top of the screen, 


Listing 2: Restoring the Atari attract 
mode to a display driven by display-list 
interrupts. Only two 6502 assembly- 
language instructions have to be added to 
the DLI routine. DRKMSK and COLRSH 
are page zero locations (hexadecimal 4E 
and 4F) set up and updated by the 
operating system during the vertical blank 
interrupt. When the attract mode is not in 
force, COLRSH takes a value of 00 and 
DRKMSK takes a value of hexadecimal 
FF. When attract mode is in force, 
COLRSH is given a new random value 
every four seconds and DRKMSK holds a 
value of hexadecimal F6. Thus, COLRSH 
scrambles the color and DRKMSK japs 
off the high-order luminance bit. 


LDA NEWCOL LDA NEWCOL 
STA WSYNC EOR COLRSH 
STA COLPF2 AND DRKMSK 
STA WSYNC 
STA COLPF2 
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anyway). Use DLIs to change colors 
of lines below the first line. 

By stuffing colors directly into the 
hardware registers, you create a new 
problem: you defeat the automatic 
attract mode. Attract mode is a 
feature provided by the operating 
system. After nine minutes without a 
keypress, the colors on the screen 
begin to cycle through random hues 
at lowered luminances. This insures 
that a computer left unattended for 
several hours does not burn an image 
into the television screen, 

It is easy to build attract mode into 
a DLI routine by inserting only two 
lines of assembly code, as shown in 
listing 2. 

The implementation of attract 
mode in display-list interrupts exacer- 
bates an already difficult problem: 
the shortage of execution time during 
a DLI. A description of ОЦ timing 
will make the problem more obvious. 


DLI Timing 

DLI execution is broken into three 
phases. Phase 1 covers the period 
from the beginning of the DLI to the 
5ТА WSYNC instruction, During 
phase 1, the electron beam is drawing 
the last scan line of the interrupting 
mode line. Phase 2 covers the period 
from the STA WSYNC instruction to 
the appearance of the beam on the 
television screen. Phase 2 сог- 
responds to the horizontal blank; all 
graphics changes should be made dur- 
ing this phase. Phase 3 covers the 
period from the appearance of the 
beam on the screen to the end of the 
Dll-service routine, The timing of 
phase 3 is not critical. 

One horizontal scan line takes 114 
clock cycles of real time. A DLI 
reaches the 6502 on or around cycle 
number 15. The 6502 takes about 7 
cycles to respond to the interrupt, 
The operating-system routine to ser- 
vice the interrupt and turn control 
over to the DL]-service routine takes 
11 machine cycles. Thus, the DLI- 
service routine does not gain control 
until about 33 clock cycles have 
elapsed. Furthermore, the STA 
WSYNC instruction must begin by 
cycle number 103; this reduces the 
time available in phase 1 by 11 cycles. 
Finally, ANTIC’s ОМА (direct 
memory access) will steal some of the 
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remaining clock cycles from the 6502. 
Nine cycles will be lost to memory- 
refresh DMA. This leaves an absolute 
maximum of 61 cycles available for 
phase 1. This maximum is achieved 
only with blank-line mode lines. 
Character and map mode instructions 
will result in the loss of one cycle for 
each byte of display data. The worst 
case arises with BASIC modes 0, 7, 
and 8, which require 40 bytes per 
line. Only 21 machine cycles are 
available to phase 1 in these modes, 
Thus, a phase 1 routine will have 
from 21 to 61 machine cycles of 
execution time available to it. 

Phase 2, the critical phase, extends 
over 24 clock cycles of real time. As 
with phase 1, some of these cycles are 
lost to cycle-stealing DMA. Player- 
missile graphics will cost 5 cycles if 
they are used. The display instruction 
will cost 1 cycle. Two more cycles 
will be stolen if the Load Memory 
Scan option in the display list is used. 
Finally, 1 or 2 cycles may be lost to 
memory refresh or display-data 
retrieval. Thus, from 14 to 23 


usable machine cycles are available to 
phase 2. 

The problems of DLI timing now 
become obvious. To load, attract, 
and store a single color will consume 
14 cycles, Saving the 6502 А, X, and 
Y registers onto the stack and then 
loading, attracting, and saving three 
colors into А, X, and Y registers will 
cost 47 cycles: most, if not all, of 
phase 1. Obviously, the programmer 
who wishes to use DLIs for extensive 
graphics changes will expend much 
effort on the timing of the DLI. For- 
tunately, the beginning programmer 
need not concern himself with exten- 
sive timing calculations. If only 
single-color changes or simple 
graphics operations are to be per- 
formed, cycle counting and speed op- 
timization are unnecessary. These 
considerations are only important for 
high-performance situations. 

No simple options are available to 
the programmer who needs to change 
more than three color registers in a 
single DLI. It might be possible to 
load, attract, and store a fourth color 


early in phase 3, if that color is not 
displayed on the left edge of the 
screen. Similarly, a color not showing 
up on the right side of the screen 
could be changed during phase 1. 
Another approach is to break one 
overactive DLI into two less am- 
bitious DLIs, each doing half the 
work of the original. The second DLI 
could be provided by inserting a 
single-scan-line blank instruction 
(with the DLI bit set) into the display 
list just below the main interrupting 
mode line. This will, of course, con- 
sume some screen space. 

Another partial solution is to per- 
form the attract chores during 
vertical-blank periods, To do this, 
two tables of colors must be kept in 
memory. The first table contains 
color values intended to be displayed 
by the DLI routines. The second table 
contains the attracted values of these 
colors. During vertical blank, a user- 
supplied interrupt-service routine 
fetches each color from the first table, 
attracts it, and stores the attracted 
color in the second table. The DLI 
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YOUR RADIO SHACK 


PUTER _ 


VIA YOUR MODEM! 


| 


Now you can use your printer wilh your modem! Your compuler can be ап 
intelligent printing terminal. Talk to limeshare services or 10 other personal 


| computers; print simultaneously through a second printer part; and re-display 


text Stored in memory. Download text to Basic programs; dump 10 a cassette 
(аре, or printer, or both. Microtext сап ba used with any printer or no printer at 
all. 1% features user-configurable duplex/parity tor special applications, and can 
send any АЗСИ character. You'll find many uses tor this general purpose 
modula! Available м ROMPACK, ready-to-use, for $59.95. 


SOFTWARE DEVELOPMENT BYETEM 
The Micro Works Software Development System (SOS80C) is a complete 6809 
editor, assembler and monitor package conlained in one Colar Computer program 
pack! Vastly superior to RAM-based assemblers/editors, Ihe 505806 15 non- 
volatile, meaning that H "a application program bombs, И can'l destroy your 
edilor/assambier. Plus К leaves almost all of 16K or 32K RAM tree for 
program. Since all three programs, editor, assembler and monitor are co-resident, 
we eliminate tedious program loading when going back and forth from adiling 10 
assembly and debugging! 
The ромео! screen-orianted Editor features finds, changes, moves, copys and 
much more. All keys have convenient auto repeat (typamatic), and since no line 
numbers are raquired, the full widih of the screen may be used to generale well 
commented code. 
The Assembler features ай of tha following: complete 6809 instruction set; 
complete 6800 set supported for cross-assambly; conditional assembly: focal 
labeis; assembly to cassette tape or to memory; listing to screen or prinfar, and 
mnemonic error codes instead af numbers. 
The versatile ABUG monitor 15 a compact version of CBUG, lalored for debugging 
programs gensrated by the Assembler and Editor, (1 features examine/cha 
memory or registers, cassette load and save, breakpoinis and more, $05800 
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Star Blaster — Blast your way through an asterald field іп this action-packed 
Hi-Res graphics рате! Available in ROMPACK; requires 16K. Price: $39.95 
Pac Attack — Try your hand at this challenging game by Computerware, with 
fantaslic graphics, sound and action! Cassette requires 16K. Price: $24.95 
Barsesk — Have lun zapping robots with (his Hi-Res game by Mark Data 
Products. Casselte requires 15K. Price: $24.95 

Advamure — Slack Sanctum and Calixto Island by Mark Dala Products. Each 
cassetta requires 16K. Price: $19.85 each. 


ROMLESS PAK | — is an empty program pack capable of holding two 2716 or 
2732 EPROMs, allowing you ир lo 8K of program! The PC board inside comes 
hes ee ready to go with the addition ot your custom EPROMs. 
co; $24. 

2-PASS DISASSEMBLER — with documentation package. 16K; cassette. 80C 
Disassembler Prica: $49.95 

CBUG — Machine language monitor, CRUG Cassetie Price: $29.85 

ap ta 2716 EPROM: Can plug into Вотіезѕ Pak |. СВИб ROM Price: 


PARALLEL PRINTER INTERFACE — serial to parallel converter allows use of all 
standard parallel printers. PIBOC Prices: $89.95 


Assembly Language Programming, by Lance Levanthal. Price: $18.95 
i UPGRADE KITS: 4-16K Kil $39.95. 16-32К (requires soldering 
experienc | 


у. Prica: $39.95 
PARTS 8 SERVICES: SAMs, 6809Е5, RAMs. РАБ. Call for prices. 


WE SHIP FROM STOCK! 
Master Charge/Visa and COD Accapied 
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for computer professionals: 


It took hard work and Buy facto -direct and your only cost 


experience for you to 


would be transporta- 


become a leader. Same $, Ғ> . tion charges to and 
here. Founded in 1973, from Inte ent from Norcross, Georgia. 


we were the first company to ship 


Why such a dramatic offer? 


20,000 color graphics units. We Systems. intelligent Systems was built 


sell to computer professionals— 

not through computer stores. $0, if you 
dont need a salesman to tell you what 
you need, try this unique offer: 

А factory-direct, money-back guaran- 
tee for our 3650 color graphic desktop 
computer with 56K of memory for only 
$1995 — plus your choice of either an 
internal 54" 92K Floppy Mini Disk Drive 
for $395, or an external 8" Floppy Disk 
Drive for $895! (These prices good only 
with this offer.) You can buy only one 
unit before 12/31/81, cash with order. 
Use it for ЗО days; if you're not sold on 
the merits of your color graphic 
computer, return it. We | 
will refund the full 
purchase price 
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around the needs of computer 
professionals. We sell primarily through 
OEM s and want to introduce the dynam- 
ics of color graphics to professionals like 
yourself—so you can help us introduce 
color graphics in your company. 
Features Included for $1995: 
е 56K total memory, 32K user RAM, 4K 
disk buffer RAM, 4K refresh RAM, 16K 
ROM (includes extended disk BASIC) 
• 13" raster scan color CRT * 8 fore- 
ground colors w/blink and 8 background 
colors * 64 col./32 line • 64 ASCII & 64 
graphics characters * 128H x 128V graph- 
= ics w/point, bar & vector 
generators * RS232C port 
‚ * Buffered bus connector 


* 72 key professional keyboard * User's 
Manual & sampler disk « Factory War- 
ranty: 90 days parts & labor 

And Your Choice of: 

* Internal 54" 92K disk drive: $395 « 
External 8" 295K disk drive: $895 
(These prices good only with this offer.) 

Options Include: 

“ 101 key keyboard: $100 • 117 key key- 
board: $250 * blank 8K board for add-on 
EPROM: $75 * One-year Factory Ser- 
vice Contract: $350 

Software Available: BASIC is stan- 
dard; you can add Fortran for $75. 
Text editors, assemblers, other utilities 
available. Also, hundreds of additional 
programs, including СоіогСаіс 
ColorGraph? as well as programs for 
education, accounting, WP, statistics, 
etc. 

Will your information processing 
be more comprehensible in color 
graphics (or color slides) in manage- 
ment meetings? If so, act now. For 
details, call Marketing Services at 
404/449-5295. 


COLOR COMMUNICATES BETTER 


(ntecolor Drive - 225 Technology Park/Attanta 
Norcross, Georgia 30092/Phone 404/449-5295 


Unretouched photos of screens. 
This offer, not available through computer stores, 
expires 12/31/81. U.S. domestic prices. 
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If any of the numbers in the OUR MONEY-BACK 
table look familiar, MICRO-TAX * * MICRO TAX SYSTEM DIRECTORY * * * * GUARANTEE. 
is for you. 1981 FEDERAL INCOME TAX If MicRO-TAX doesn't do 


Because MicRO-TAx is 
the professional CP/M tax 
system that really makes 
dollars and sense. 


THE FOLLOWING FUNCTIONS ДАЕ AVAILABLE 


just what you want it to do, 

return it in 30 days and we'll 

give you your money back. 
But chances are you'll 


i САБАТ Fare PILES POR CLIENT 
T SELECT SCHEDULES BND FORAS 
АСЕР АҮ СОСО STATUS 

& PRINT QUESTIONNAIRE 


if iuTIALLZE А НЕМ CLIENT (нек 
12 ШЕТ CLIENTE CN FILE 

1] ACTIVATE. АМОТНЕП CLIENT 

i4 COPY CLIENT FILER 


S ENTER DATA УГЕ ЕТЕ CLIEN* FILER 


FULL PROFESSIONAL GCOMPUTE us |, ШШШ ЖЕН keep it because for the first 
FEATURES FOR AS LITTLE кеін кетін = IB VOND MALES ТАХ ТАШЫ 3 time, your taxes can be as 
AS и арбат Pe ачаа а easy as 5, 6, 8 (see the display). 


Whether you're a tax 
professional doing thou- 
sands of forms a month or 
an individual filling in one 
excruciating return a year, you'll 
love MICRO-TAX. 

MicRO-TAX computes and 
prints all the schedules and forms 
in the table. it's menu-driven, so 
you choose the number of what 
you want done, then respond to 
your computer's prompts. 

MicRO-TAX prints question- 
naires for any or all of the forms 
you select. Checks out alterna- 
tives for income averaging, mini- 
mum tax and maximum tax on 
earned income several different 
ways, then lets you know where 
your greatest savings are. Besides 
just preparing your returns, it's 
terrific for your tàx planning. 

And MICRO-TAX even 
generates IRS-approved forms. 


DEPRECIATION, ACRS, BATCH 
COMPUTING/PRINTING. 

For more complex returns, 
MiCRO-TAX has all the sophisti- 
cated features you need. 

The Partnership and Profes- 
sional versions can maintain a 
depreciable asset master file 
and compute depreciation by 
individual items and groups. 

Both versions handle the 
Accelerated Cost Recovery 


Сын Corp 9901 


£i E£miT Epi Sv TECHN 


PLEASE PATER FUNETICA PONI а 


System. Both operate in the 
batch mode, so you can enter 
data а!) day then compute and 
print at night. 

And both versions, besides 
generating IRS-approved forms, 
can also print on standard IRS 
forms or on blank sheets for use 
with overlays. 

MICRO-TAx is the professional 
tax planning and preparation sys- 
tem you've been waiting for. 


MICRO-TAX IS BETTER 
THAN EVER. 

This year MICRO-TAX is half 
the size and four times as fast as 
it was jast year. It runs on any 
56k CP/M micro, including the 
Apple, with at least 204k of disk 
storage (one or more drives, 
1TtOk/drive minimum). 

it Includes all the new 1981 
regulations, but if there are any 
changes, just call CompuServe 
and they're yours, instantly. 

And if you have any ques- 
tions at all, you'll get your 
answers fast because we give 
you two technical hot lines: ours 
and a direct line to MICRO-TAX. 

Now what could be finer 
than that? 


To get Uncle Sam's num- 
ber, just use one of ours to 
order МІСНО-ТАХ today: 
800-854-2003 X823. 

(CA: 800-522-1500 X823.) 

The Discount Software 
Group, 6520 Selma Avenue, Los 
Angeles, CA 90028. For addi- 
tional information. call Mark at 
(213) 837-5141. 


UNCLE'S MICRO-TAX'S NUMBERS: 


PRO- 
SCHEDULES & INDE | FESSIONAL | PARTN 
FORMS 


VIDUAL: | (INDIVIDUAL SHIP 
1040, 10404 5 а 
1085 
АВС Е Е5.В,А.АР p * 
F, ЗЕ E в n 
K K-A . 
2106 $ * 
2118 в . 
2210 > 
2440 " . 
2441 - 
468 + 
3903 в 
4137 
4562 at 
4626 е 
4684 * ы 
4726 $ * 
4787 à 5 
4852 М 
4872 a 
5 * 5 
6251 а ч 
252 
6765 . 
Accalerated Cosi | 
Recovery Syslem E 
рен a ч 
Print іш 
IRS-approved res ^ a 
On (RS farms а 
On blank sheets 
lor overia + + 
51000 | 5750 | 
*Printed, ot computed Both: $1500 


Integrated State Income Tax programs from 
$250 to $750. 


DES 
SUF T WARE 
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SAM'S BOOKS 
SAVE UP TO 25% 


BUY A SERIES FROM THIS LIST OR 
INDIVIDUAL TITLES USING THE 5 
DIGIT ORDER CODES. ORDER A 
CATALOG OF ALL SAM'S BOOKS 
AND SAVE! 


SERIES "А" COMPUTER COOKBOOKS 


Ка. 21524 - The Cheap Video Cookbook C $7.35 
№ 21723 - San Of Cheap hides О 39.35 
№. 21637 - 80854 Cookbook О $13.35 
№. 21313. TV Typewriler Cookbook Я $1195 


SERIES “В” TRS-80 
Mo. 21741 Circuit Design Programs for the TRS80 
a 


№. 21633 . TRS.80 interlacing к 1 
№. 21739 TRS-80 Interfacing - Book 2 


Я $10.95 
О $11.95 


SERIES “С” 8080 


№. 21541 - 8080/8085 Sattware Design Book 1 C $12 95 
№ 21615 8080/8085 Software Deugn Book 20 $12.95 
№. 21628 . TEA: An 8080/8085 Assm, Editor С 311.95 


SERIES “0” COMPUTER FUNDAMENTALS 


№ 21698 - Guide Book То Small Computers © $6.95 
№ 21486 - Getting Acquainted With Micjacampulers 
С $3.95 


Қо. 21534 Sam's Crash Course іп Microcamputers 
$1995 


№. 21653 - Microcompute: Primer (Second Edition) 
[1 $14.50 


№. 21483 Тош бұл Computer С $1.95 


SERIES ‘Е’ 2-80 
Mo. 21682 : 280 Microcomputer Design Projects C1 913,95 


Ho 21500. 280 Microcomputer Hand Book (1511.95 


№. 21609 280 Microprocessor Programing & 
Interfacing, Вась 1 С $12.95 


Ro 21610 - 780 Microprocessor Programing & 


Interfacing, Book 2 C $1595 
SERIES 'F' 6502/6800 
Мо. 21656 6502 бойтығ Design O $12.95 


Мо. 21459 How To Program Microcomputers O $1095 
№ 21684 - Нож To Program And Interface The 6800 
[1 $15.95 
№ 21726 E5801, 68701. & 6803 Microcompater 
Programmnog & Interlacing O $1495 


SERIES 'G' COOK BOOKS 
№ 21695  ICOP-AMP Cookbook (2nd Edition) С $15.95 


№. 21168 - Active Filter Cookbook С $14.95 
No 21398 - CMOS Cook Book D $12.95 
Ho 21527 C Converter Cookbook L] $13.35 
No. 21416 - IC Taner Cookbook О $10 95 
Мо 21035 - TTL Cookbook Г} $11 95 
Series ‹ Pri Indicaled 
Т а ыш 
SEEU ERME аит — 
С' 2838 Г1 "С'6052 0 ^ шшш 
О’ 39.97 TETAI FOR 
NES ғ 
LISTIN қ 1 
BOOKS AND SAVE stan tan 
WITH SPECIAL E HANDL ING 50с 
COUNT PRICESL |, PERITE —— —— 
SEND CHECK OR MONEY ORDER QUEM ТА. 
MAIL TO: IOTA, THS 
Ago SYSTEMS ————— 


NORTH BRANCH, MN 55056 
Prices m&y be subjec| ta change without notice. 
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Listing 3a: Ан assembly-language routine which is included in the multiple display-list- 


interrupt program shown in listing 3b. 


PHA 
ТХА 
РНА 
INC COUNTR 
LDX COUNTR 


LDA COLTAB,X 


use page $F0 for color table 


STA WSYNC walt 
STA COLBAK 
CPX #$4F last line? 
BNE ENDDL I no, exit 
LDA £$00 yes, reset counter 
STA COUNTR 
ENDDL! FLA 
TAX 
PLA restore accumulator 
RTI 


routine then retrieves values directly 
from the second table without paying 
the time penalty for attract. 


Multiple Display-List Interrupts 

It is often desirable to have a 
number of DLIs occurring at several 
vertical positions on the screen. This 
is an important way to add color to a 
display. Unfortunately, there is only 
one DLI vector; if multiple DLIs are 
to be used, then the vectoring to the 
appropriate DLI must be imple- 
mented in the DL] routine itself. 
There are severa] ways to do this. If 
the DLI routine does the same process 
with different values, then it can be 
table-driven. On each pass through 
the DLI routine, a counter is incre- 


mented and used as an index to a 
table of values. А sample DLI routine 
for doing this is given in listing 3. 
Another way to implement multi- 
ple display-list interrupts is to use a 
DLI counter as a test for branching 
through the DLI-service routines to 
the proper DLI-service routine. This 
slows down the response of all the 
DLIs, particularly the ones at the end 
of the test sequence. А third method 
is to have each DLI-service routine 
write the address of the next routine 
into the DLI vector at hexadecimal 
locations 200 and 201. This should be 
done during phase 3. It is the most 
general solution to rhe problem of 
multiple DLIs and has the additional 
advantage that vectoring logic is per- 


Listing 3b: А simple Atari BASIC program to demonstrate multiple display-list interrupts, This program puts 80 different colors on 
the video display. The complete BASIC program shown here contains the assembly-language routine given in listing За. 


10 GRAPHICS 7 


20 DLIST-PEEK(560)4256*PEEK (561) : REM 


30 FOR J=6 TO 84:REM 
40 POKE DLIST*J,141:REM 
30 NEXT J 


60 FOR J=0 TO 30 


70 READ A:POKE 1556-*J,AÀ:NEXTJ: REM 


find display {Ist 


give every mode |ine a DLI 


BASIC mode 7 with DLI bit set 


80 DATA 72,158,72,258,52,6,175,52,6 


90 DATA 169,0,240,141,10,212,141,26,208 


100 DATA 224,79,208,5,169,0 


110 DATA 141,32,6,104,170,104,64 


120 POKE 512,0:POKE 515,6:REM 


130 POKE 54286,192:REM 


formed after the time-critica] portion 
of the DLI, not before, 


Keyboard-Click Routine 

The operating system keyboard- 
click routine interferes with the func- 
tion of the DLI. Whenever a key is 
pressed and acknowledged, the on- 
board speaker is clicked. The timing 
for this click is provided by several 
STA WSYNC instructions. This can 
throw off the timing of a DLI routine 
and cause the screen colors to jump 
downward by one scan line for a frac- 
tion of a second. There is no easy 
solution to this problem. One pos- 
sible remedy involves the VCOUNT 
register (hexadecimal location D40B), 
a read-only register in ANTIC that 
tells what scan line ANTIC is display- 
ing, А DLI routine could examine this 
register to decide when to change a 
color. Another solution is to disable 
the operating system keyboard- 
service routine (a tedious job) and 
provide your own keyboard routine, 
А third alternative is to accept no in- 


vector to DLI 


enable DLI 


puts from the keyboard. If keypresses 
are not acknowledged, the screen 
jiggle does not occur. 


Kernels 

The display-list interrupt was 
designed to replace a more primitive 
software/hardware technique called a 
kernel. A kernel is a 6502 program 
loop that is precisely timed to the 
display cycle of a television set. By 
monitoring the VCOUNT register 
and consulting a table of screen 
changes catalogued as a function of 
VCOUNT values, the 6502 can arbi- 
trarily control all graphics values for 
the entire screen. А high price is paid 
for this power: the 6502 is not 
available for computations during the 
screen-display period, which is about 
75 percent of the time. Furthermore, 
no computation may consume more 
than the 4000 or so machine cycles 
available during vertical-blank and 
overscan periods, This restriction 
means that kernels can only be used 
with programs requiring little com- 


poke Іп DLI service routine 


service routine 


putation, such as certain skill and 
action games. For example, the 
Basketball program for the Atari 
400/800 uses a kernel; the program 
requires little computation but much 
color. The multicolored players in 
this game could not be done with 
display-list interrupts because DLIs 
are keyed to playfield vertical posi- 
tions, not player positions. 

It is possible to extend the kernel 
idea right into a single scan line and 
change graphics registers on the fly. 
In this way, a single color register can 
present several colors on a single scan 
line. The horizontal position of the 
color change is determined by the 
amount of time that elapses before 
the change goes in. Thus, by carefully 
counting machine cycles you can get 
more graphics onto the screen, Unfor- 
tunately, this is extremely difficult to 
achieve in practice. With ANTIC per- 
forming DMA on the 6502, it is very 
difficult to know exactly how many 
cycles have really elapsed; a simple 
count of 6502 cycles is not adequate. 
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FINE BUSINESS COMPUTING 
6340C AMERICANA DRIVE 315C 
WILLOWBROOK, ILL 60514 
312-749-7444 


“Philosophical fun and games... 
of а very hi Dy order from the authors of 


Gódel, Escher, Bach and Brainstorms”* 
Pulitzer Prize-winner Douglas Hofstadter and the philosopher Daniel 
Dennett take you on a mind-jolting exploration of art and science, 
humor and philosophy, to probe the meaning of self and conscious- 
ness. "The authors supply extracts from literature (Borges, Lem) and 
scientific reports (A.M. Turing, John Searle) that reveal the complex- 
ities, idiosyncracies, and sheer brilliance (and folly) of man thinking 
about himself. The quandary of human self-representation 
| is brilliantly explored in this cunning, interdisci- 
plinary banquet of food for thought" — 
—ALA Booklist 


An Alternate of the Book-of- 
the-Month Club (Science) 
70,000 copies in print 


$15.50 at bookstores 


BASIC BOOKS, INC. 
10 E. 53 Street, New York 10022 
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If ANTIC's ОМА is turned off, the 
6502 can assume full control of the 
display, but it must then perform all 
the work that ANTIC normally does. 
For these reasons, horizontal kernels 
are seldom worth the effort. If the 
two images to be displayed in dif- 
ferent colors are widely separated, 
however, say by 20 color clocks or 
more, the separation should cover up 


| the timing uncertainties and render 


this technique feasible. 


Using Display-List Interrupts 

The tremendous value of graphics 
indirection and all those modifiable 
registers in the hardware now 
becomes obvious. With display-list 
interrupts, every one of those 
registers can be changed dynamically. 
You can put lots of color, graphics, 
and special effects onto the screen. 
The most obvious application of DLIs 
is to put more color onto the screen. 
Each color register can be changed as 
many times as you have DLIs. This 
applies to both playfield color 
registers and player color registers. 
Thus, you have up to nine color 
registers, each of which can display 
up to 128 different colors, Of course, 
a normal program could not effec- 
tively use all of those colors. Too 
many DLIs start slowing down the 
whole program, and sometimes the 
screen layout cannot accommodateall 
of them. In practice, displaying a 
dozen colors is easy, two dozen re- 
quires careful planning, and more 
than that requires a contrived situa- 
tion. 

But DLis can give more than color. 
They can also be used to extend the 
power of player-missile graphics by 
changing the horizontal position of a 
player. [п this way, a player can be 
repositioned partway down the 
screen, À single player can then have 
several incarnations on the screen. If 
you imagine a player as a vertical col- 
umn with images drawn on it, a DLI 
becomes a pair of scissors with which 
you can snip the column and reposi- 


| tion sections of it on the screen. Of 


course, no two sections of the player 
can be on the same horizontal line, 
and so two incarnations of the player 
cannot be on the same horizontal 
line. If your display needs allow 
graphics objects that will never be on 


12" B&W 
15 MHz 


$439 
MONITORS BY 
А Teco 
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Whether it’s our new color or one of 

our other models, just visit your local Data 
dealer and discover why Data Ed simply 

offers the best monitors for your money. uis 


If these units are not available from 
your local dealer. . .fill out the coupon 
below or call toll free 1-800-258-6370. 


These units available for immediate 
delivery. 


SALEM, N.H. 03079 
PLEASE SEND ME: 4 TWX: 710-366-0502 
Я аме 
| «АОВ Color @ $599.00 (plus $4.95 shipping) | — 
......ТМ-12РС-СХ@ $179.00 iplus $2.75 shipping) | 
E TM-12PC @ $139.00 (plus $2.75 shipping) | 
| || —— ——"TÜÓO———————HUw""——— | 
43 RES ———————————— —— | 
| 7. у ШИРИИН —— STAT p e—————————— | 
| [ ]Check Enclosed [ ]c.o.D. О visa О Mastercard | 
| Сага Матығ................................................ BANK Мигег......................... | 
| Expiration Data.......................Signatura................. ——— à | 
МК еа ны а ии быы А айбы ка аасы! 


18 BRIDGE STREET 


EPSON MX-8O 
Now ín stock! 


C-ITOH STARWRITER: LETTER 
QUALITY PRINTING FOR UNDER 
$2000l/This daisywheel printer 
gives high quality al a low price. 
25 cps Parallel and serial inter- 
faces available. 


NEW INTEGRAL DATAS 560 
PRINTER; Al! the exciling features 
at the 400 series plus 14/2” paper 
capacity 132 col. graphics printer. 
IDS 445. Priced lower than Ihe 440 
and equipped with a better prini 
head. With & w/o graphics. 

IDS 440. Fecthures include corro- 
spondence quality printing. high 
resolution graphics. 


NEC SPINWRITER FROM THE 

FIRST NAME IN LETTER QUALITY 
PRINTERS /Spinwriler 5520 
Согаратай otters bacrutitul print 
quality with NEC Spinwriler 
Terminals. We carry all models 
from RO THRU KSR WITH NUMERIC 
KEYPAD — 5510-5530. All versions 


give unsurpassed hard copy output! 


CENTRONICS PRINTERS 3 SERIAL 
MODEL 737 The closest thing to 
letler quality print tor under 51000. 
List $1045 — SPECIAL $795 
737-1 Parallel Interface _ (5,5995 


кыгы. 


OMNI 810 PRINTER FROM TEXAS 
INSTRUMENTS CALL US 
The 820 RO PACKAGE includes 
machine mounted paper tray and 
cable. A compressed print option 
and device torms control 

THE 820 KSR PACKAGE includes 
Шу ASCII Keyboard plus all of lhe 
features of the RO. 


SUPER SELLING TERMINALS FROM 
LEAR SIGLER/ Call tor quaes. 


ADM-3A /Indusiry's favorite dumb 
terminal tor some very smart 
recsons/ 

ADM-3A + NEW Irom Lear Siegler. 
CALLI 

IT IS HERE! It is the new Intermedi- 
ate Terminal trom Lear Siegler. 


NEC COLOR MONITOR/RECEIVER 
HIGH RESOLUTION; 


Composite video using BNC con- 
neciors, 8-Pin connector lor VCR/ 
VTR video loop In/Oul and 
television receplion. 


PUMARI PRICES /Sanyos new line 
of CRT dala display monitors are 
designed tor the display ol alpha- 
numeric or graphic data. 

9* SANTO B/W $169. 
12“ SANYO B/W 
12" SANYO W/ 

GREEN SCREEN 

13" SANYO COLOR 


УБИ ош giant 


ANN ARBOR STORE 


250 North Main Street 
Ann Arbor Michigan 


DEC PDP/ 
151 “Ti Systems 
configured and 
integrated with 
other maánutac - 


MICRO 


The most com- 
plele catalog 
of micro-com- 
puters, acces- 


sorías and turers compat - 
peripherals. idles. 
Send for them! 


IMPORTANT ORDERING INFORMATION 

CALL 300 343-5504, In Massachusetts. (617) 491-2700, phones open 
from &3O a.m 1o 7450 pm. Mon-Fri ШОО am to 400 pm Sat 

POs Accepled from Dun & Bradsireel rated companies—shiprent 


NOVATION CAT ACOUSTIC 
MODEM Answer Orlginate. 


NEW! D-CAT Direct Connect 
Modem from Novation. 


MATROX PRODUCTS, the 
complete line. 


DYSAN DISKETTES пе side, 
single density. Hard or бой Sector 


MEMOREX 3401's/51/4 disks $3.25 
/with hub ring for Appie 3.50 


MEMORY INTEGRATED CIRCUITS/ 
Call tor quantity discounts when 
ordering over 50 unils. 


MOTOROLA 4116 (200 Nano- 
second Plastic) 54 


NEW! GILTRONIX RS 232 SWITCH/ 
You can connect Шгее peripherals 
to one computer or three com — 
puters lo one peripheral Switches 
the sight mosi important RS 232 
signals. 


труп 


НР-41С CALCULATORS 

MEMORY MODULES іст storing 
programs of up lo 2000 lines ol 
program memory 

"EXTRA SMART" CARD READER. 
Records programs and data back 
onto blank magcards. 

THE PRINTER. Upper and lower 
case. High resolution plotiing. 
APPLICATION MODULES 


Quad RAMS bulll-in. Maximum 
memory on-board leaves 51015 
open lor Application Pacs and 
peripherals. 

+ CARD READER 

+ CARD READER + PRINTER 


RM EXPANSION ACCESSORIES FOR 
AIM— CALL SPECS AND PRICES 


APPLE Ш 15 IN STOCE/Appie Ш 
[Information Anadlysl Package— 
128K Apple ПІ, Black and While 
Monitor 12”, and information ama- 
lyst software. 


/FOR APPLE/FOR HP/ 


VISI 
FOR COMMODORE/FOR ATARI 


SOFTWARE FROM APPLE/Appie 
Pict (the perteci graphic comple- 
ment lor Visicalc/Dow Jones News 
& Quoles/Apple Fortrom/Apple 
Writer/Pascal Language System/ 
Controller Business System 


PERSONAL SOFTWARE/Visidex/ 
VisiTrend/VisiPlol/VisiTerm 
MUSE/Super Text 


MOUNTAIN COMPUTER/ 
Expansion accessories tor Apple/ 
Super Talker/The Music System/ 
ROM plus board with Keyboard 
filter/ROM Writer/Clock Calen- 
Чат/ Мор and Dic A Converter/ 
Clock lor Appie/CPS МшШипас!!оп 
Board 


VIDEX/ Video Term (80 col. x 24 
line, 7x9? Matrix plug in compati- 
ble board tor Apple П) w/wo 
graphics EPROM/SSM Serial & 
Parallel. Apple Intertace/ ABT's 
Numeric Key Plan/California 
Microcomputer Keyboard 


cantingeni upon receipts of signed purchase order 

SALE PRICES, Valid tar month of magazine date only—all prices sub 
ject to change without notice. Cur Ann Arbor retail sore {5 open 
LOO a.m. 10700 pm TuesFri. ЮОО am to 500 pm on Saturdays 


$5699 


Al last a CPM based system thal looks like it belongs in your office. 
The 820 сап be ordered wilh 5/4” or 8" drive and а family of printers 
trom МЕС SPINWRITERS, tor letter quality, to the many currently avall- 
able dot matrix serial printers. 


| | 
SAVE OVER $200 ON OUR BEST 
SELLING APPLE SYSTEM/ System 


includes a 48K Apple Il. Apple 
Disk, DOS 3.3 and Controller and a 


Sup R MOD RF — st $2209 We recommend this system to our professional/business customers. | 
EXCLUSIVE FOR THE APPLE: ’ A GREAT PRICE FOR A LOT OF MACHINE. SPECS: SCREEN 24 LINES x . 


| Magic Wand, Videx. 2-80 softcard 

(Requires 48K Apple and disk). 
COMPLETE SUB-SYSTEM $925. 

APPLE ACCESSORIES 
CHOOSE FROM: Silentype Printer 
w/x face/Light Pen/Easy Writer 
(80 col need a Videx)/Clock for 
Apple 
FROM MICROSOFT: 16K RAM 
Board/FORTRAN. 

FROM COMPUTER STATION: 

Hi-Res Dump tor 460 Printer 

OUR APPLE INVENTORY IS COM- 

PLETE. WE'VE GOT IT ALL— 


80 CHARACTERS DISK 5/4 DUAL OR 8” DUAL KEYBOARD TYPEWRITER 
STYLE WITH 20 KEY PADS. PORTS INCLUDE SERIAL AND PARALLEL | 
(1 EACH). | 
SPECIAL INTRODUCTORY SYSTEM PRICE SAVE $1000. 

820 SYSTEM I (5147 DUAL) W/ 820 SYSTEM П (6° DUAL) W/ 
SPINWRITER CPM AND WORD- SPINWRITER CPM AND WORD- 
STAR— $5699. STAR—$6699. 


1 
| 


W'authorized Dealer - 
Accept No Less 


IN MASS CALL 617-491-2700 


Systems 
т ғ,” Ln nm a =, уў 
те” чолы! 


f ASS Md ж-не. 
2” 


From THE LEADER ... 


We just might be the largest independent small systems dealer in the country. Here's why: 


COMPUMART has been serving the computer needs of industry since 1971. 


We stock. tor immediate shipment, only those products from the finest micro-computer 


manufacturers. 


МЕ НАМЕ IT! 


< 


FROM ROCKWELL 


THE SMALL SYSTEM FOR 
CHRISTMAS BUYING 


Our AIM Starter System tor Educa 
tional & Laboratory use includes 
4K AIM/BASIC & ROM/ASSEMBLER 
& ROM/FOWER SUPPLY EG] EN- 
CLOSURE/CRAIG TAPE RECORDER. 


ACCESSORIES FOR AIM STARTER: 
PL 65 High Level Language/ Paper 
for the Aim (roll)/Rockwells 4 slot 
Motherboard/ 


WE ALSO CARRY RM EXPANSION 
ACCESSORIES FOR THE AIM-65. 


Rockwell international 


^ Authorízed Dealer 


Accept No Loss 


800-343-5504 
COMPUMART 


65 Bent Street, Dept 112 
PO Box 568, Cambridge, МА 02139 Гы. 


C 


>_ 


And any product, except software. can be returned within 10 days for а full retund — even 
if you just change your mind. We also honor all manufacturers’ warranties. Our expert 


technicians will service any product we sell 


Call us for more information on products, product configuration and service. Our phones 
are open Monday thru Friday, 8:30 a.m. to 7:00 p.m. and Saturday поо am © 4OO pm 
We have a stati of highly knowledgeable sales people wailing lo hear from you, and 


to help. Because service is what we're all about. 


ORDER EARLY FOR CHRISTMAS DELIVERY ө CALL EARLY FOR GUARANTEED DELIVERY DATES 


the same horizontal line, a single 
player can do the job. 

Another way DLIs can be used іп 
conjunction with players is to change 
their width or priority. This would 
most often be used along with the 
priority-masking trick described in 
part 3 of this series last month. 

DLIs can also be used to change 
character sets partway down the 
screen, This allows a program to use 
character graphics in a large window 
and regular text in a text window. 
Multiple character-set changes are 
possible. À program might use one 
graphics character set at the top of the 
screen, another graphics character set 
in the middle of the screen, and a 


IMPORTS № 


regular text character set at the bot- 
tom. А “КозеНа Stone" program 
would also be possible, showing dif- 
ferent text fonts on the same screen. 
The vertical reflect bit can be changed 
with a DLI routine, allowing some 
text to be right side up and other text 
to be upside down. 

The proper use of the DLI requires 
careful layout of the screen display. 
Designers must give close consider- 
ation to the vertical architecture of 
their displays. The raster-scan tele- 
vision system is not two-dimension- 
ally symmetric; it has far more ver- 
tical structure than horizontal struc- 
ture. This is because the pace for 
horizontal screen drawing is about 


i а Г 
LE 4 в FIT ien 
prr E, J # CE a ал В 
- E r LEE WS. 1 | 
TF P an r i Га 
н == жй е [ 
M | | 


NORTHSTAR 


200 times faster than the pace for ver- 
tical screen drawing. The Atari 
400/800 display system was designed 
specifically for raster-scan television, 
and it mirrors the anisotropy of the 
raster-scan system, The Atari 
400/800 display is not a flat, blank 
sheet of paper on which you draw; it 
is a stack of thin strips, each of which 
can take different parameters. The 
programmer who insists on designing 
an isotropic display wastes many 
opportunities. You will achieve 
optimal results when you organize 
the information you wish to display 
in a strong vertical structure. This 
allows the display-list interrupt to be 
used to its greatest potential. Ш 


LOW COST 


EPSON MX-BO's /100's 
Coll for prices 

Okidota MBO ......... $365 

Okldota M-82AÀ ............ $499 

Okidata MBIA ........ $765 j 


Anadex 9500/9501 .. $1245 
ТІ 810 bode ................. $1249 
Datosourh - 180 

New CP-Grophics 


_ coll 


| LETTER QUALITY 


` АС5-6000-15 w/MP/M® 


Bumed and tered- backed by fog womanty 


: Coll us - we'll tell you why, (hee games disk). 


HRZ II 64K ОО „........... $2795.00 
HRZ 1 64K Quod ...... $3095.00 


Single user BOOO-2 Includes duol 8” double 
белшу drives (1 Мо. copacity), nwo sedal 
porn, two ремін pori and CP/ME. 

Col for other Ahos prices. 


ACS-5000-2 w/CP/M® .. 52849 


—. 


$4195` 


TELEVIDEO 

A ln | micros vendced 

бым Doch. H iai eee Р 
CP/M^ 14 on floppy, ond diognosiics. 


SYSTEM П... #2985 
SYSTEM ІІ ss. $5949 


ZENITH 


The of-inone compute: mars bocked by 
your іссе! Zenit 


169 w/48K. 2 SIO's 
190 w/64K. 2 SIO's .. 


$2144 
$2395 


/ Closed бес, 24th - lon, ard 


= 


ADDS Viewpoinr 
Televideo 910 . 
Hozeltine Esprit ....... ... 


"TELEVIDEO 


NE —— 


Televideo 912 


| Televideo $20 
| Televideo 950 


_ 5 


| dm 
Scottsdale Systems... 
6730 E. McDowell Road, Suite 110, Scottsdale, Arizona 85257 


= (602) 941-5856 = 


Coll 8-5 Mon.-Fri. 
(We Ехроп) TWX 910-950-0082 (IMEC SCOT) 


Сон Srarwriter- IP 

Clroh Storwriter {15 ... $1595 
МЕС 3500 ................. $1995 
MEC 7710/7730 .......... $2340 


Ampex 080 
ОВО Amber 
Mime Act SA 
ADM- ЗА 
Sorot IQ 120 


! MAIL ORDER ONLY —— 
2% cosh discount induded/charge cords add 2%. Prices subjec to chonge. product 
subject го avallabiliry. Arizono residenis odd 5%. F.O.D. роки of shipment 5comsodole, 
0-20% resroching tee for relumed merchondise. Warranties induded on ой modas. 
Pertonol checks токе Э weeks ro clear, 
СР/М ond МРУМ езе зесцертені todemerk of Digital Research 


MORE PRINTERS 


МЕС РС-ВО2ЗА _ - 
Malibu 

Dual Mode 200 
Mannesmonn-Tolly 
MT-1805 .... 


Paper Tiger 4806 ........ $789 
Poper figer 5806 _.. $1129 
Centronics 739Р ........ $649 
Centronics 7395 ........... $729 
ОЕСТАЗААА ... $1049 


$639 
52295 
‚_ $1645 


THE LAST MEMORY 
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64K STATIC ВАМЛ ЕРВОМ BOARD 


At last a 64K STATIC memory board for S100 systems. But it's not just a 64K static RAM board, EPROM's can 


also be intermixed with RAM making it the only memory board needed for 5100 systems. That's why we call it 
THE LAST MEMORY. 


e 64K DENSITY ® EXTENDED ADDRESSING 
THE LAST MEMORY uses the new 2016 byte-wide THE LAST MEMORY includes the IEEE S100 
16K static RAM to achieve a board density twice that extended addresses. These are fully decoded allowing 
possible with old 2114 static memories. expansion to a full 16 megabyte system memory. 

а FAST 

The standard board allows 4 MHz operation. 
a 2716 EPROM COMPATIBLE г LOW POWER 
A separate board is no longer required for EPROM's Only one memory IC is ever active in byte-wide 
containing monitors, bootstrap loaders, etc. memory systems. The result is far less power con- 
2716 ЕРАОМ can be inserted into the board without sumption than older 16K static memory boards. 
modification. e LOW COST 

Its best feature is the price: 

Kit A&T 

e SIMPLE ADDRESS DECODING RAM-less Board 99.99 139.99 
Where memory is required, just plug a RAM or 16K RAM 249.99 289.39 
EPROM in the corresponding socket. Empty memory 32K ВАМ 389.99 429.99 
sockets occupy no memory space, providing compat- 88K RAM 519.99 559.99 
ibility with memory mapped ИО devices. 64K RAM 639.99 679.99 


static memory systems т 


15 5о. Уап Вигеп Ауе. Suite 209 = 
Freeport, Illinois 61032 (815) 235-8713 Rm 
Circle 394 on inquiry card. BYTE December 1981 187 


EPSON PRODUCTS 
MX 80/70 FRICTION FEED KIT 
by Orange Micro 


HERE AT LAST! A luction 
еба Kit for your EPSOM 
MX BOTO. The Kil allows the 
ива! l conver] fis Epson 
orinigr Ina сноп его and 
nim leed mechanism 

Th friction feed will 
accep! single sheels ol your 
latiarhe@ad, or multiple 
copy forms such as invoites 
with UP ta 4-nari ЕТЕ порах 

Tha pin feed replaces Ihe adjustable sprockel megh- 
anm allows use 4/9" wide poniinuous fanfold 
caper which! m an industry standard site 

No diding eques. Installation Takes About 30 
minus Af parts are included with easy to (ос 
instructum №73 00 DEALER INQUIRIES INVITED 


EPSON MX 80/MX 80 FT 

ga B dol malrix = Lower Сави descendeérs - B0 CPS 

Вьцивенопа!, logic яөеһіпп : 40, 66, ВО 132 coumns 
bar ime = BA special graphic 
characte + TRE-BO Com- 
паа - Farm handing 
Mulispgage printing : 
АНИ tractor 
MY BO (List $0451 8 Call 
Graflrae- m] Get ЕТ к 
Ucmgrmte (Ы $85! 8 Call 
МХ AO ET ious Pecan : ' 
Ferd [Ги 5745 1% Call 


EPSON MX 70 


Super IQu-pricen dot TSS- 
elutian graphics + 5 x ? dol 
matris з Usar reniaceabile 
primum A Top of Form 
MX 70 Пим $450) $ Call 


EPSON МХ 100 
Same pas léaturnms as 
mo МХ ng - PLUS сном 
icia tir angia meets 
PLUS 15^ wide carriage | 
MX'1)O — г $9855/5 Call 


ICes..... 
. Orange Micro 


LETTER QUALITY PRINTERS 


C. ITOH STARWRITER 


Daisy Wheel Lamar 
Quality 25 CPS | Optional 
45 CPSI- Typewrllar quality 
| :Gentrronies parallel AS 
232 SernualuDptional) « Prt 
portion spacing = Вышло» 
onal: Programmable VFL | 
Sell test © Diaplo compatible › Friction loed (Орто! 
tractors! - 136 printable асіштіпе - Manulaetured Sy TEC 
C ITOH STARWRITER иш $1805] 5- Ca^ 


NEC SPINWRITER 
High Speed Letler Оша | 
Ну 55 CPS - Tyn&wrin? 
duality ‹ Bisdirectianal : 
Plotting & Pranortanm 


spacing 
'TXX RO Sarnal РОМ 
i Litt $3055) $2575 
DUME 9/45 Lypuirwrlbar quailty х Cai 


DIABLO 630 түрат quality b Cani 


[Є NEC 8023 DOT MATRIX 

| | Oni graphics | TOO CPS Г Е.А Л, 

logic seeking - Tacora & fretum eod + VAlbhabal nis 
‚ Bicharacier вея « Proppomana spacio 

NEC 8023 DOT MATRIX ТИТ $7951 8 Call 


TELEVIDEO CRT 'S 
Тумо. TVISIZE, ТҮІ020С TVIOSO- Plague cult reri 
Inye Prices ane Teo Соме To adverte * Call 
CENTRONICS 739 


WI garanties and wore 
processing Pr Quali ІП 
"9050! mtis ии dor 
| wenrgdpnmcemim > Шест 
it) шапа! APE 

Hoh) margin пойт 
sari vypetaces —O 0/100 
CPS яц" Pin Roe ЕТП 
шей + Науш%ё@ Рип 

BONS? columns Too 
ot Form 
CENTRONICS 738-1 Parolini] 
CENTRONICS 739-3 (Sarin) 


"Aust $856) AGAI 
(Lint 31045) А015 


| 
| 


—_—— À— РРР 


ANADEX 
Dort Graphics Wide Са 
Ange Wah got mulris 
Ow йай cdescendeta 
Du rimciugnmmgranmes Bl- 
„ү Аел OO Shek iG 
Unis 200 СРО НЕ 232 
Sardi & Рагай&! « Forma 
санып! AONA GEFF * Up 
là 5 part copy 
ANADEX 607] 


IDS PAPER TIGERS 
Dai Ве ии Сирс 
vahy ЛАМ anA BU 9 wir 
staggered iuntiead with 
(Owe оваа nescenmdere 
Cwer 150 C P5 - Bi direc 
плаг оо Seeking = H 
"haracter simos. 50-132 00l- 
ТИЛ AIA raactaes 
Ийин! итп uot гар 
Ісі Proponional spacing. 
А, WAI iuatilication 
мй $1094) ® СА! 
Lint $1304! & Gall 


(Lis) $4650! $1350 


IDs aa 
ins ait 


INTERFACE EQUIPMENT 


COS APPLE SERIAL Inlartavs 6 Cnble 1150 
ORANGE INTERFACE for Apple ТІ parallel 

interlace board & cala ЕЗІП 
TRS BU CABLES Ia keyboard or Exp. Minigh 5 Gall 
OVATION D-CAT нос! connec! modem S Call 
ATARI. NORTHSTAR printer cables 3 CAII 
ALL EPSON ACCESSORIES $ Call 


THE GRAPPLER " 


APPLE INTERFACE AND CABLE 
by Orange Micro 

РЕ | The Grappler” intartape 
ecard i5 he first lo ругу 
onboard ттт те for Apple 
nign "иш Іт dol graph 
ice Ne inane dass Ihe ung 
need lo load cilumsy soft: 
Wir roulinma to dump 
Aree Graphics = i's all i 
д chip. Actually, ne gui 
EPROM. and И 6 rape 
able 10 accammnodnla (flea Anade Epson МХ-0, BU* 
amd 100 IDS Paper Turm. Centronics 739, NEC 80223 
C ITOH Роме and Tuture агара printers The 
Grappler” accanis 18 solryware commands пусте 
Нва inversa, 90° тоноп. Чо ae. and mich 
more invented by and avarable tram Orange Micro ата! 
Liramge Micro déalars ату 3 Coll For pria 


“Малшы ЛЕТ RAS Ш 


SHERMAN DAKS., I3804 Ventura Blvd 


@ Orange Micro 


cialists. 


VISIT OUR RETAIL STORES 

ІІ veu mme in САША, nr are Visiting dont miss eit 
ма Prin Stores. Exper! cóonsullalian and krew how 
iS available (o assial you in ИП The besi pria frg 
Ina application We provide le demongtalions For d wini 
;Blectian of Printers 


(213) 501-34 BB 
ry) thee 


ANAHEIM. 3189 E La Prem. url 
Store Hours. М.Е 10«8, Sal Wed 
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How 


Mazes are fun to solve. With a little 
imagination, mazes can be incorpor- 
ated into many different computer 
games. If you know how, it's a simple 
matter to use the computer to gener- 
ate random mazes. 

А traditional maze has one starting 
point and one finishing point. In ad- 
dition, all locations inside the maze 
are reachable from the start, and 
there is one and only one path from 
start to finish. While it is easy to place 
doorways and barriers randomly in- 
side a maze, it is more difficult to 
satisfy the two latter constraints, This 
article describes a fairly simple 
method that efficiently produces a 


Figure 1: The initial array from which the 
maze will be constructed. 
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to Build a Maze 


David Matuszek 
Department of Computer Science 
B Ayres Hall 
University of Tennessee 
Knoxville TN 37916 


random traditional maze. 


The General Approach 

We begin with a rectangular array. 
Each cell of the array is initially com- 
pletely “walled in," isolated from its 
neighbors (see figure 1). 

Secondly, we judiciously erase 
walls inside the array until we arrive 
at a structure with the following 
property: for any two cells of the ar- 
ray, there is only one path between 
them. Thus, any cell can be reached 
from any cell, but only by a single 
unique path (see figure 2). Computer- 
science jargon refers to such a struc- 
ture as a spanning tree, and it is the 


Figure 2: One possible spanning tree for 
the array in figure 1. 


creation of this spanning tree that is 
the tricky part of building a maze. 

Finally, the border of the maze is 
broken in two places to provide a 
start and a finish position. Since there 
is a unique path between any kwo 
cells of the maze, there will be a 
unique path from start to finish. 
Hence, start and finish can be chosen 
in any convenient manner, say, at 
random locations on opposite sides of 
the maze (see figure 3). 


Building the Spanning Tree 
Starting with a fully “walled-up” 

array (see figure 1), pick a single cell 

in the array and call this cell the 


Figure 3: The spanning tree from figure 2 
with possible entry and exit points added. 
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Figure 4: Initial steps involved in building a maze, The cell added at each step is marked with an asterisk. The next cell to be added to 
the maze will be selected from the shaded frontier cells. 


spanning tree. Then adds cells one at 
a Hme to the spanning tree until it 
fills the entire array. 

At any point during this procedure, 
there will be three types of cells in the 
array: 


ethose that are already in the span- 
ning tree 

e those that are not in the spanning 
tree, but are immediately adjacent 
(horizontally or vertically) to some 
cell in the spanning tree (we call these 
cells frontier cells) 

eall the other cells 


The algorithm follows: 


1. Choose any cell of the array and 
call it the spanning tree, The four cells 
immediately adjacent to it (fewer if it 
is on an edge or in a corner) thus 
become frontier cells. 

2. Randomly choose a frontier cell 
and connect it to one cell of the cur- 
rent spanning tree by erasing one bar- 
rier, If it is adjacent to more than one 
cell of the spanning tree (and it could 
be adjacent to as many as fourt), ran- 
domly choose one of them to connect 
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it to, and erase the appropriate bar- 
rier. 

3. Check the cells adjacent to the cell 
just added to the spanning tree. Any 
such cells that are not part of the 
spanning tree and have not previcus- 
ly been marked as frontier cells must 
now be marked as frontier cells. 

4. If any frontier cells remain, go 
back to step 2. 

5. Choose start and finish cells. 


Figure 4 shows the first few steps in 
building a maze. In each case the ar- 
ray is shown as it would be just 
before execution of step 2 of the 
algorithm. Note that the newly added 
cell (marked by an asterisk) in figure 
4e was adjacent to two cells in the 
spanning tree, yet it was connected to 
only one of these (the one to its left) 
by randomly choosing and erasing 
one barrier. 

IF you're mathematically inclined, 
it is easy to show by induction that 
this process results in aspanning tree. 
When the tree consists of a single cell, 
there is (vacuously) only one path be- 
tween any pair of cells. Аз each new 
cell is added, it forms no new paths 
between cells already on the tree 
(since the tree is a dead end), and 
there is exactly one path from the new 
cel] to any other cell (you can get out 
via only one cell, and from that cell 
there is only one path). Finally, the 
process ends when there are no more 
frontier cells (cells adjacent to the 
spanning tree but not in it), and this 
can happen only when all cells have 
been absorbed into the spanning tree. 


Implementation Details 
You should store in each cell of the 
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Figure 5: For an m by n maze to be dis- 
played on a computer graphics system, a 
resolution of at least 2m--1 by 2n+1 
must be available. The 4- by 4-maze array 
of figure 5a requires a graphics array of 9 
by 9. The initial cells of the 4 by 4 array 
are shown displayed using the 9 by 9 
resolution in figure 5b. The finished maze, 
with openings between the cells where 
paths exist, is shown in figure 5с. 


array a number indicating: 1. 
whether it is in the spanning tree, in 
the frontier, or in neither; and 2. if it 
is in the spanning tree, which of the 
cell's barriers have been erased. One 
possibility is to use—1 for frontier 
cells, positive numbers for cells, 
positive numbers for cells in the span- 
ning tree, and O for all other cells. 
any cell of the spanning tree is open 
to at least one other cell, I suggest the 
following encoding: start with O in 
each cell, add 1 if the barrier on the 
right is erased; add 2 if the barrier 
below is erased; add 4 if the barrier 
on the left is erased, and add 8 if the 
barrier above is erased. The result 
will be a number from 1 to 15 that 
specifies exactly which combination 
of barriers has been erased. (Decod- 
ing this number shouldn't be too hard 
if you work with binary numbers.) 
Note that when you erase a barrier 
between two cells you will have to 
add the appropriate numbers to each 
of them. 

The minor exception mentioned 
above is the initial cell of the span- 
ning tree, immediately after step 1 of 
the algorithm (see figure 4a). Since it 
is the first, it is not yet open to any 
other cell. Give it the value 16 (or 
100, or 1984, if you prefer) so that it 
will be positive, and subtract this 
number out again in step 5. 

Now that the array representation 
has been settled, let's discuss efficient 
implementation of the algorithm. In 
step 2 a frontier cell was randomly 
chosen. To prevent bumbling around 
in the array, you must keep a list of 
those cells, This can be simply ac- 
complished by storing the indices of 
the n cells of the frontier (each of 
which is specified by a row number 
and a column number) in the first n 
locations of two arrays, R (row num- 
bers) and C (column numbers). А 
frontier cell can be quickly chosen by 
randomly choosing a k less than or 
equal to n, and using the cell whose 
indices are given by R(k), C(k). 

Since the order of the n frontier cell 
locations in arrays К and C is not im- 
portant, the following code suffices to 
remove the chosen cell k: 


Ox R(n) 
C(k) = Cin) 
п=п—1 
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Figure 6: The maze of figure 5 as it might appear as printed output, with each maze- 
array element represented by space characters or X characters. One space or X is used in 


ба; two spaces or Xs are used т 66. 
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field, personal computers — 
wherever data entry Із required. 


And remember, we still offer the 
industry's largest selection of card 
readers. So whatever your needs, 
we've got the right card reader 
for you. 


Write or phone for complete 
details. Better yet, рш In your 
order taday. 


CHATSWORTH DATA 


C or Б СЭ Еч и ег 


20710 Lassen Street Chatsworth, Calfomla 91311 Phone (212) 341-9200 
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When this frontier cell is added to 
the spanning tree, some of the cells 
adjacent to it (those having a zero 
value) become new frontier cells, 
and their locations must be inserted 
into the В and С arrays. Ádjacent 
cells with value —1 are already fron- 
tier cells and already have their loca- 
tions recorded in the К and C arrays; 
they must not be inserted again. 

Finally, how large should arrays R 
and C be? For an m by n array, 
analysis shows that in the worst case 
(2/3) mn locations will be required, 
but practical experience shows that 
3(m+n) is almost always enough. 
However, if you use the latter figure 
there is a slight probability that the 


program will fail. 


Concluding Remarks 

While we have discussed building a 
maze, nothing has been said regard- 
ing how to display it. That depends 
entirely on your particular hardware 
and software; the answers are dif- 
ferent for the display screen of a 
Commodore PET than for that of an 
Apple II, and different again for a 
character printer. 

To display a maze on a screen with 
graphics capabilities, the following 
scheme is appropriate. For an m by n 
maze, you need to be able to display 
at least 2m +1 points vertically and 
2n+1 points horizontally —the 
"cells" will be those points at the in- 
tersection of even-numbered rows 
with even-numbered columns (see 
figures 5а through 5c}. Maze building 
on the screen proceeds exactly as in 
figures 1 through 3, except that the 
walls are necessarily thicker. 

To print a maze out, the same gen- 
eral scheme is used with, say, "X" 
characters for walls and blanks for 
paths (see figure 6). Of course, you 
can't erase an X once it is printed, so 
it will be necessary to build the entire 
maze internally before printing it. 
Then you can decipher and print the 
maze one row at a time. 

As a final note, if you are an afi- 
cionado of hexagonal grids, the maze 
algorithm is easily modified for other 
than rectangular grids. Implementa- 
tion may be a bit messy—but then, 
implementation is always messy. № 


PUT YOUR APPLE TO WORK FOR YOU! 
WITH THE THUNDERCLOCK PLUS* 


As an APPLE user you already know all the things your APPLE can do. Now Thunderware | 
expands that list with the THUNDERCLOCK PLUS, the complete clock/calendar sem m 
for your APPLE! Your programs can read the month, date, day-of-week, hour, Р 

minute, and second in any of APPLE'S languages. On-board batteries keep 
your THUNDERCLOCK running accurately when your APPLE is off - for up 
to 4 years before battery replacement. But that's just the beginning. 


The THUNDERCLOCK PLUS is the most useful and versatile peripheral 
you can put in your APPLE. It can keep your disk files organized by 
time-and-date-stamping them, it enhances the usability of many of the 
new business/professional software packages for accounting, filing, and 
time management, and it can remotely control lights and appliances 
for security or display purposes in your business or home. 


SOFTWARE PRODUCT COMPATIBILITY 


Many of today's important software packages for data-base 

management, business applications, communications, and time management are designed to use the 

THUNDERCLOCK PLUS. If you have or plan to purchase any of these packages, a THUNDERCLOCK will greatly 

enhance their usefulness. 

eVISIDEX* (Personal Software) eDB MASTER and MICRO-MEMO (Stoneware) eMICRO-COURIER and MICRO- 

TELEGRAM (Microcom) eTHE CASHIER and THE STORE MANAGER (High Technology) eBUSINESS PLUS and 
NET-WORKS (Advanced Data Systems) ..and many others! 


ad i iat THUNDERWARE'S DOS-DATER 

ын se "mt - Our new DOS-DATER software upgrades the regular DOS оп 
94.0 РЕКЕ : your disks so that DOS will use the THUNDERCLOCK to time- 
on + а and-date-stamp disk files. Every time a program is saved or a file is 
*B 005 SCREEN : modified, the current date and time to the minute are stored in 
spe ii ii un : the CATALOG with the file's name. You can tell at aglance when 
ФА 007 ADLGCLK : a program was saved or when any file was last modified. And this 
а Ы AL ү time/date stamping feature is completely automatic. That means 
ад 007 TIME any program which uses DOS will time/date stamp its files! 
*A 003 SLOTPINDER : 

сайы к: REMOTE CONTROL 


Add Thunderware's X-10 INTERFACE OPTION to your 
THUNDERCLOCK PLUS and your APPLE can control lights and appliances through your BSR X-10 Home Control 
System on your pre-defined schedules. Our powerful SCHEDULER software allows you to create and modify 
schedules easily and execute them in the ‘background’, while using your APPLE for other tasks in the ‘foreground’. 
Use your APPLE for energy management, display and security lighting, or laboratory/process control. 
Our PASCAL Software lets you use all the THUNDERCLOCK'S features in PASCAL and sets the F)iler date 
whenever you boot. 
You get all this versatility in just one peripheral system. Backed by a full one year warranty. See your APPLE dealer 
for a demonstration, or contact us for more information. We'll give your APPLE the best time aroundl 


Suggested retail prices: 


THUNDERCLOCK PLUS wreccesnsorepeesessvoreren$ 139 THUNDERWARE, INC. 

X-10 INTERFACE OPTION .......................$49 EIE eq AU =й 
SUO 

PASCAL SOFTWARE П18К.......................$29 (415-652-1737 

DOS-DATER/DEMO Ю1ЇЗК...........................$29 

MANUALS ONLY ach ....... ананан $5 


*Requires software supplied on DOS-DATER/DEMO disk. 
Distributed by Apple Computer, Inc. BSR X—10 ss a trademark of BSR (USA) LTD. 


and Computerland Corp. APPLE И 4 а trademark pj APPLE COMPUTER, INC 


Toward a Structured 6809 


Assembly Language 


Part 2: Implementing a Structured Assembler 


Assembly-language programmers 
can have their cake and eat it too. 
They need not be shut out of the 
world of structured programming in 
order to make the most efficient use 
of a particular computer. Part 1 of 
this article showed a set of structured 
control statements that can be added 
to the 6809 assembly language. Now 
the magician will pull back the cur- 
tain to show how it was all done: 1 
will present the actual code for the 
МС6809 structured macros and ex- 
plain their operation, 

However, I will not stop there. As 
several areas of programming-lan- 
guage design and implementation 
come together to produce a struc- 
tured assembly language, it is tempt- 
ing to look beyond the present and 
try to visualize where these tech- 
niques might lead, This article will 
conclude with some speculation on 
just how “high-level” an assembly 
language might become. 

It is not necessary to buy a new 
assembler in order to use these struc- 
tured contol statements. Any as- 
sembler that allows user-defined 
macroinstructions will allow the im- 
plementation of structured control 
statements. Before going into a de- 
tailed presentation of the Motorola 
МС 6809 macroassembler, Г would 
like to discuss macros in general for 
those readers who may not be 
familiar with them. 


Listing and figure caption numbers con- 
tinued from Part 1, 
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What Is a Macro? 


Macros, like subroutines, are a 
way of assigning a single name to a 
complex sequence of operations. 
While subroutines are found in vir- 
tually all programming languages, 
macros are much less widely used. 
Macros and subroutines have many 
similarities and one major difference. 
First we will look at the similarities. 

In assembly language, macros and 
subroutines are similar in appearance 
and in the way they are used. Each 
must be defined before it is used (ie: 
its name must be associated with the 
sequence of instructions that perform 
its operation), Then, whenever that 
sequence of operations is needed ina 
program, the subroutine or macro is 
called. 

With a subroutine, the instructions 
that define its operation exist only 
once, and a "call" instruction trans- 
fers control to that subroutine from 
every place its operation is needed, А 
macro is different in that the instruc- 
tions that define its operation are 
inserted directly into a program 
wherever they are needed. Thus, an 
obvious difference between a subrou- 
tine and a macro is that a subroutine 
reduces program size because its in- 
structions exist in memory only once, 
while a macro takes more memory 
because its instructions are stored 


once for each time the macro is used. 
A macro is also faster because the 
subroutine CALL and RETURN in- 
structions are not needed. 

The above difference is technically 
correct, but it misses the truly signifi- 
cant difference between subroutines 
and macros: a macro is expanded at 
translation time, while a subroutine is 
expanded at execution time. Ву 
"expanded," I mean the operation of 
replacing a single name with the com- 
plex sequence of instructions that de- 
fines its operation. Ап example 
should clarify this distinction, 

Suppose I want to be able to shift 
any of the microprocessor’s three 
index registers to the right. Using sub- 
routines, I wil] need three separate 
subroutines, one for each register. 
These subroutines are given in listing 
10. Here each subroutine has an im- 
plicit parameter—the register to be 
shifted right. Having written these 
subroutines, | can now use them by 
inserting a call instruction into the 
program by using the form: 

LBSR SHRTX 
ог: 
LBSR SHRTY 

At translation time, each subrou- 
tine will be translated from assembly 
instructions into the equivalent 
machine instructions and placed at a 
particular location in memory. 
Similarly, the LBSR SHRTX will be 
translated to the machine instruction 
that branches to the location where 
SHRTX starts in memory. In essence, 

Text continued on page 204 
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THE COMMODORE COMPUTERS 


“FROM 5300 TO 1995, THEY COST LESS AND GIVE 
YOU MORE FOR YOUR MONEY. READ OUR CHART” 


— William Shatner 
The idea of a computer in every office and home used to be — 
science fiction. Now it's becoming a reality. The question is, 
with so many to choose from, which computer should you 
buy? When you consider the facts, the clear choice is 
Commodore. 


COMPARE OUR $995 COMPUTER 


COMMODORE] APPLE 
FEATURES 4016 il 


Base Price $995 
12” Green Screen Standard 
IEEE Interface Standard 

TOTAL $995 
Upper & Lower 
Case Letters | Standard 
Separate Numeric 
Key Pad standard Standard 
Intelligent 
Peripherals | Standard NO 
Real Time Clock Standard NO 
Maximum 5'4" Disk 
Capacity per Drive 500К 160K 
Prices arc a» of the most recent published price lists, September, 1951 and approximate the 


capabilities of the (16K) РЕТ" 4016. Disk Drives and Printers ая: noi included in prices. Мое 
Чьи vary in heir degree of expandability 


Many experts rate Commodore Computers as the best 
desk-top computers in their class. They provide more storage 
power — up to 1,000,000 characters on 5%” dual disks — than 
any systems in their price range. Most come with a built-in 
green display screen. With comparable systems, the screen is 
an added expense. Our systems are more affordable. One 
reason: we make our own microprocessors. Many 
competitors use ours. And the compatibility of peripherals 
and basic programs lets you easily expand your system as 
your requirements grow. Which helps explain why 
Commodore is already the No. ! desk-top computer in 
Europe with more than a quarter of a million computers sold 
worldwide. 


ТТТ WE WROTE THE BOOK ON SOFTWARE. | kingotPrssia.PA19406 —— 3370 Pharmacy Avene ^ | 
Nn The Commodore Software Encyclopedia is a com- Agincourt, Ontario, Canada, MIW 2К4 
prehensive directory of over 500 programs for | Please send me more information. | 
business, education, recreation and personal use. | | 
Pick up a copy at your local Commodore dealer. Name — 
|: - = Company Title. S | 
FULL SERVICE, FULL SUPPORT. Address - 
Commodore dealers throughout the country offer City State р | 


you prompt local service. In addition, our new 
national service contract with TRW provides 
nationwide support. Visit your Commodore 
dealer today for a hands-on demonstration. 


Interest Area 
О Business (О Educatio Г] Personal camer | 


commodore 


COMPUTER 


BECI 


Minicomputer performance in 


Multi-user. Multi Tasking. Decision T" memory man- compatibly with UNIX? Thus, UNIX programs will 
agement hardware includes a memory map that is compile directly and UNIX documentation is almost 

similar to the IBM 360; and IBM 370: It supports totally applicable. Morrow CP/M" has been configured 
up to 16 tasks or 15 users and a supervisor without to run under M/OS and communicate with both CP/M 
swapping. Апа, more with swapping. Each task or and UNIX standard media for maximum portability. 

user enjoys complete memory protection and dynamic Languages available include BASIC, COBOL, FORTRAN, 
memory allocation. One task may be delegated as a RATFOR, Pascal and C. That means Decision 1 


supervisor to privileged system functions forbidden offers you a software base unmatched in 
to ordinary tasks or users. Such functions (МО calls, its price/performance arena. 


supervisor. If supervisory functions are not required system at $5,225 includes 
the system can be configured for turnkey multi-user | the Decision I, 4 Mhz 


operation. Z80A-based CPU, 
Multi-purpose IEEE696/S-100. Decision І utilizes the sophisticated 
Morrow Designs IEEE Standard 5-100 Wunderbuss ^ memory 
That means you can configure it to your 
specific applications. Add a floating point 
processor, add memory (to a full mega- 
byte), add МО, add controllers...add 
boards from dozens of manufacturers. 
And S-100 has a major advantage 
over single-board computers: If a 
board goes down, you simply replace 
it. And keep running. If you want to 
expand your system. Add boards 
and terminals. 


An unmatched software base. 
Decision I runs on the M/OS™ 
operating system. M/OS sup- 
ports all system calls source 


IBM 360 and 370 are trademarks of ІВМ Carp. Е 
Wunderbuss is a registered trademark of Morrow Designs 
Decision | and M/OS are trademarks ol Morrow Designs 
UNIX is a trademark of Bell Laboratories, Inc. 

CP/M is а trademark of Digital Research Corp. 


a multi-user Microcomputer. 


boards, controllers and software allow you to 
configure your system your way...through a single 
supplier. 


The decision is yours. Compare the Decision I, 
feature-for-feature with mini or microcomputers on 
the market today. Compare capabilities. Compare 
flexibility. Compare utility. Then, compare price. 
We think Decision I will change the way you think 
about microcomputer systems. 
Complete information? See your computer dealer. 
Or, write Morrow Designs. 


LOOK TO MORROW 
: FOR ANSWERS. 


management ет |! "Ji = 
i ғ 


hardware, CP/M bo ш чем MES. 
2.2, M/BASIC 5.2, x ull | NEN А 
3 serial and 2 parallel 1/0 =" = Чч 1 
ports, 14 1/0 slots with S-100 _ и. Ш ч 
connectors, supervisor control in № "4 
both hardware and software, 128K of Ж е | 
RAM and two quad-density disk drives 2% 
(BOOK) with ОМА controller. Plus, cabinet 
(either desk-top or rack-mount), and power 
supply. The same system with 8" floppies 
and a full Megabyte of formatted storage costs 
$5,659. And, we offer OEM pricing. 


A better microcomputer. Whether you're build- 
ing a single or multi-user system, the Decision 1 | m- 
offers you a hardware/software combination — 
unmatched in the field. Decision I is not simply an | = | 
improved 8-bit microcomputer. It's a breakthrough. MORROW DESIGNS 
In both computing power and price. | 

5221 Central Avenue, Richmond, СА 94804 | 
Systems your way. Morrow Designs' full range of hard (415) 524-2101 
and floppy disk memory, add-in memory boards, 1/0 Circle 286 on inquiry card. 
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Introducing, for PDP-11 RSX, RSTS/E, and RT-11 users 


The Time Machine 


The First Dimension: Performance 
Pascal-2 performs. 


Pascal-2 programs run as fast as FORTRAN IV- 
PLUS programs—or faster. (FORTRAN IV-PLUS 
is Digital's fastest PDP-11 high-level language.) 
Pascal-2 code is as small as code generated 
by any Digital PDP-11 compiler or interpreter— 
or smaller. And Pascal-2 typically compiles at 
1000 lines per minute. 


The Second Dimension: Structure and Portability 
Аз a programmer, you can write in a lan- 
guage close to your thoughts. With Pascal's 
structured methods, you can do the job right 
the first time. It's easier to design in Pascal 
than it is to debug in FORTRAN, assembler, 
BASIC, Or COBOL. 


As a software manager, you will see the value 
of Pascal in improved communication among 
team members: they can understand one 
another's code. Pascal's portability will protect 
your software investment: your programs will 
outlive your current hardware. 


The Third Dimension: Tools, Tools, Tools 

The compiler precisely reports typographic or 
syntactic errors. The interactive, source-level 
debugger helps detect deep-rooted logical 
errors. The profiler helps identify code that can 


be rewritten to speed program execution. Also 
included are formatters, index generators, and 
documentation aids—a total of 70,000 lines 
of Pascal code. 


Qur 2,000 customers use Pascal for such 
diverse applications as general ledger and 
payroll, integrated circuit design graphics, word 
processing, typesetting, and off-track betting; 
for trimming integrated circuits, monitoring 
particle accelerators, real-time ballistics mod- 
eling, and controlling saws in a lumber mill. 


The Fourth Dimension: Our Past and Future 

The core of our technical group has been 
together more than a decade. Our Pascal-1 
compiler entered commercial use in 1975. 
Before releasing our PDP-11 product, we deliv- 
ered Pascal-2 under contract to two major 
computer manufacturers for three different 
processors. Now we're moving Pascal-2 to 
Motorola's MC68000, їо Digital's VAX-11, and to 
the UNIX operating system. We're committed 
to Pascal for the long term. 


Call or write. We'll send benchmark details, a 
product description, and a free copy of the 
Pascal-2 manual (specify RSX, RT-11, RSTS/E). 


РОР VAX, RSX, RSTS/E, AT-11, and FORTRAN tV-PLUS are trademarks of Digital 
Equipment Corporation. MC68000 is a trademark of Motorola Inc. UNIX is a 
trademark of Вай Laboratories. 


Pascal-2: The Dimensions of Performance 


Ask for а free 18" x 24" poster of this photograph. 


Rikel Corporation 
1-26-2 Nishi Shinjuku 
4316 Shinjuku-ku 
Tokyo 160, Japan 
TLX: 24208 


Periphere Computer 
Systems GmbH 
Pfalzer-Wald-Strasse 36 
ы; 8000 v 90 


W. Germany 
Telephone: 089/681021 


ey Stafford STI 2AJ, d 
Telephone: 211-2322 Telephone: 0785-4422 
TLX: 25523 TLX: 36540 


M Са 


Valley Software, Inc. Real Time Products py TLX: 52 
Bine БС Canada (Зиба London ECZA 4J), England S100 Racin” 0 le р 
Telephone: 604-291-0651 Tele : 01 -588-0667 Р Portland, Oregon 97201 


TLX: 884971 (503) 226-7760 


. Germ 
Telephone: ө. 0241 -506096 
TLX: 832368 TWX: 910-464-4779 
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CTA 16K Apple RAM 
Expansion Board 


The Model AXP-16K Expansion 
Board provides a 48K Apple Il 
with an additional 16K of 
memory. The board fs 
compatible with the 
Language Card and related 
software. The extra memory 
$ obtained by disabling the 
Apple ROM and using Its 
address space for RAM. Model 
AXP-16K Comes with an 
operating manual. 


Software Compatibility 
Integer Basic, Apptesoft ii, 
Fortran, Pascal, Lisa version 
2.0, Microsoft 280 Softcard, 
Others, 


Special Low 
Introductory 
Price 


17995 
HURRY! 


GTC-101 Terminals 

We still have a few of these 
powerful, reliable standard 
data terminals, Order Today! 
Limited Quantities. 


Reg. $999.00 
Clearance Price Only 5 / ә 5 


COMPUTER 
TECHNOLOGY 
ASSOCIATES 


CTA 


118 Castellano 
Е! Paso, Texas 79912 
181% 581-3500 


yai MasterCard / Diner's Club Accepted. 


TO ORDER: Send us Your check, money 
order or credit card number and exp 
date, Personal or company checks 
require two weeks to clear. Credit card 
users can сай with card information. 


SHIPPING: We ship terminals PREPAID by 
mortor Freignt. Air and express delivery 
аге available on al) products. 


There is no handling charge 


“Аро ii is a registered trademark оғ 
Apple Computer inc. 


DEALER INQUIRIES WELCOME 
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Listing 10: Subroutines for 16-bit right-shift operation, 


» SHIFT X-REGISTER RIGHT ONE BIT 
- 
SHRT X ЕЯ Хх: D 
LERA 
RORB 
ЕХО р. X 
RTS 
E 
* SHIFT Y-REGISTER RIGHT ONE BIT 
$ 
БНЕТҮ ЕХС у, В 
LSRA 
RORS 
ЕХО D, Y 
RTS 
8 
+ SHIFT U-REGISTER RIGHT ONE BIT 
LÀ 
SHRTU EXG U. D 
LSRA 
RORG 
ЕХО DU 
RTS 


Listing 11; Assembly-language macro to shift a 16-bit register value one bit to the 


right, 


* Shift a 1&-bit register right one bit 


MACR 
EXG 
БКА 
RDRB 
EXG 
ENDM 


Text continued from puge 198: 

there has been no expansion yet, 
because the subroutine call still refers 
to the subroutine by a single name (ie: 
its starting location). 

During execution, the computer 
will step through the program, per- 
forming each instruction in turn. 
When it comes to the machine code 
for LBSR SHRTX, control will trans- 
fer to the beginning of the SHRTX 
subroutine, and the computer will 
perform the instructions that define 
SHRTX. At the end of the subroutine, 
execution will return to the instruc- 
tions following the subroutine call. 

This explanation will seem like old 
hat to anyone who has written a sub- 
routine, but the details are necessary 
in order to show that the subroutine 
has been expanded at execution time, 
Only when the subroutine call is ex- 
ecuted does the call, in effect, expand 
into the operations that define it. 

With the subroutine case firmly in 
mind, you may have already guessed 
how macros are expanded at transla- 
tion time, Listing 11 shows the shift- 
right operation written as a macro for 
the MC6809. In this case, one macro 
suffices to provide the shift-right op- 


eration for all three registers. 


xo, D 


D, Q0 


The 50 in listing 11 represents a 
macro parameter that is replaced with 
a register name when the macro is ex- 
panded. The \ 0 refers to the first pa- 
rameter in the macro call line; 
wherever the \ 0 appears in the 
macro, the first parameter will be 
substituted in its place. (The substitu- 
tion is purely a text manipulation. 
The characters that make up the first 
parameter in the macro call are sub- 
stituted for the X 0 characters in the 
macro body.) А macro call is written 
by simply placing the macro name as 
an assembly operation with the pa- 
rameters in the operand field of the 
same line. Listing 12 shows examples 
of calls to the SHRT macro and the 
actual instructions generated by the 
macro expansion, 

The instructions that define the 
macro are inserted into the program 
wherever there is a macro call. Ad- 
mittedly they take up more memory 
than a single branch-to-subroutine in- 
struction, but that property is far less 
important than the power vou gain 
by being able to substitute specific 
values for the macro parameters dur- 
ing translation. In this case, we have 
defined a similar operation on three 


VisiCalc is a fine aid for the computation of numerical 
problems. But it does have two majot limitations: it is 
available only for a small number of systems, and its use 
is limited stricily to numbers, not words. To overcome 
these substantial limitations, Lifeboat Associates intro- 
duces T/Maker Il. 

Unlike VisiCalc, T/Maker П is designed to run on most 
small business computers with CP/M* or similar operat- 
ing systems and a video terminal with cursor addressing 
capabilites, And soon there will be T/Maker II versions 
available for UNIX™ RT-U™ and other systems. 

Works with words as well as numbers. Like VisiCalc, 
T/Maker ll reduces the manual tasks involved in comput- 
ing and calculating financial documents. But since most 
business problems and reports involve words as well as 
numbers, T/Maker I also functions as a full-screen text 
editor lor word processing. 

T/Maker Il is the most advanced aid Юг the analysis and 
presentation of numerical data and text material. In a 
matter of minutes, an entire document— including all 
edited text, all figures and all calculations— can be created, 
reviewed on your screen and reported in printed form. 

T/Maker Il turns your small business computer into а 
powertul, sophisticated and convenient tool. A tool that 
will save you money, time and energy, and eliminate the 
need for costly time-sharing. 

With T/Maker II you can easily perform an unlimited 
number of analytical and reporting tasks which integrate 
numerical and text processing. You'll find T/Maker II per- 


fect for such things as: 

e Financial Statements e Price Lisis 

е Statistics e Hate Structures 

€ Profitability Reports * Expense Accounts 

е Revenue and Expense e Cash Flow 
Analyses Projections 

* Portfolio Evaluations e Checking Account 

Reconciliations 


... and much, much more. 

Easy to learn and use. You don't have to be a program- 
mer to operate T/Maker П. Just follow T/Maker II's easily 
understood and ordered ínstructions, set up your data in 


TMaker П: 
it does anumberonVisiCalc! 


rows and columns, define the relationships and T/Maker [I 
will do the rest: it will perform the computations and for- 
matting necessary lo prepare your document. When 
you're finished you can analyze your report on your 
screen ог store it on a diskette. Or, you can have the report 
printed with presentation quality. 

And when any changes have to he made, simply enter 
the new figure or relationship and tell T/Maker II to adjust 
and recalculate all the new results. 

Editing capabilities, As a full-screen editor for word 
processing, T/Maker Il handles text up to 255 characters 
wide. It includes features like text formatting and justifica- 
tion, centered titles, a text buffer for block moves and 
repeated inseris, global search and replace commands 
for printing your letters, reports and documents. Wide 
documents are supported by horizontal scrolling. 

Low cost. The cost of T/Maker Il is only $275 plus shipping 
and handling. Dollars well spent once you consider all the 
time, energy and money it can save. T/Makar I is brought 
to you exclusively and supported completely by Lifeboat 
Associates, world's largest computer software publisher. 


For more information send us the coupon below. 
mee р Шы „Иша Шш um нин шә 


P Mail co coupon to: Lifeboat аи 2016 
| 1651 Third Ave., NY, NY 10028. Or call (212) 850-0300. 


D Please send тэ more information on 
| Т/МакегП 


о Please send те a [ree Lifeboat Р 
| Catalog featuring over 200 programs, | 
including integrated accounting 

and prolessional practice systems, 
office tools for bookkeepers and secte- 
taries and sophisticated tools for pro- 
grammers. 


Zi 
EIL. henge trademark ol P. Воікеп.  PersanaiSol(ware, Inc, UNTXisatrade- [ 
M is а vademark of Digital Ae- mark of Bell Laboratories. НТШ із с 
T Inc, VisiCalcisairademarkoí  Irademarkel Digital Equipment Corp. 
m—— EM m m NR ЫН. ЖБ. кей (кен, Шан. кеші жан. Seek eel 


As an example of what T/Maker lI can do. see the chart below, The operator entered only the data shown in boldface. 
T/Maker П calculated and reported all the other values. 


— Actual — 
1979 


$1,881 
46,128 
88,019 


52,94 
47.06 


1980 


65,123 
49,088 
114,211 


57.02 
42.98 
100.00 


1978 


42.323 
45,871 
87,994 


48.10 
51.90 
100.00 


— Projected — 
1982 ж 
100,206 


52,761 
152,966 


65.51 


Totai 
(0005) 


159, 34 
140.89 
300.22 


158.1 
141.9 
300.0 


1381 


80.782 
50,891 
131,673 


61.35 
38.65 34.49 23.51 
100.00 100.00 100.00 
"Two intervening years not shown. 


1985 


191,262 
98,791 
250,053 


76.49 


100,075 


52,69 
47.31 
(00,00 


LIFEBOAT WORLOWH offer ме іі world's рва! ғору ol те елге Contac! руг агага бегін (амаг: 


Litt Asset alt s Шай! ік en ipe bid 

1651 Thid oe М4. hf 

"AS - I" ЖЮ a ial AS -Da 4 ме (әнде на ін ш hant 
| кы: ЧҮҮЛҮ sorte 

e 710-51. ҚА М УК! ИТИ 2055 it8it vor 


Lifeboa 


Copyright © 1981. by Liteboot Associatas 


World's loremost 


Circle 220 on inquiry card, 
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Listing 12: Expansion of macroinstructions, 


Cell Expansion 
LD3 САТ LDX САТ 
BHRT x EXQ х. D 
STX CAT LSRA 

RORE 

EXG D, X 

STX CAT 
LDY DOG рү DOG 
SHRT ү ЕХО Y. D 
STY DOG LSRAÀ 

RORB 

EXG p, Y 

STY poc 


Listing 13: Format for Motorola MC6809 macroassembler directives. 


1% Conditinnal assembly based on character string conparison 


1ҒС Ccharacter string? Ссһагас баг string» 
{Statements generated iP character strings 
are the same, else skip to ENDE, } 


ENDC 


2) Conditional assembly based on comparison of a numeric expression 


with тага. 


IFEQ 


Спитегіс exeréession> 


[Statements generated if expression is equal 
ta zero; else skip ta ENDC.?! 


ENDC 
3) Assign a new value to a label, 


“label> BET <value> 


different registers by writing only one 
macro—one-third as much program- 
ming as was required by the subrou- 
tine approach. 

In addition to parameter substitu- 
tion, many macroassemblers provide 
the ability to perform conditional as- 
sembly (similar to branching around 
instructions with a conditional 
branch instruction, except that condi- 
tional assembly occurs during trans- 
lation of the program). À test is made 
at translation time, and two different 
sequences of instructions are pro- 
duced, depending on the outcome of 
the test. 

Assemblers also use labels to asso- 
ciate a name with a particular value. 
Labels are usually used to assign a 
written narne to a particular memory 
location. In a more general sense, 
though, they can also be used as 
translation-time variables for storing 
numeric values, Listing 13 shows the 
capabilities of the Motorola MC6809 
macroassembler used in the struc- 
tured macros. 


Implementation Details 
Listing 14 shows the macro defini- 
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tions that add structured statements 
to the 6809 assembly language. The 
first seven macros, PUSH, POP, 
BACK1, RELOP, RELTST, RELCC, 
and REGTST, provide primitive op- 
erations that are used by the struc- 
tured macros, 

PUSH, POP, and BACK1 imple- 
ment a translation-time stack, which 
is needed if the structures are to be 
nested one inside another, Two paral- 
lel stacks, each ten levels deep, are set 
up using the labels $1 through 510 
and L1 through L10. The symbols S1 
through 510 store the locations of 
branch instructions that are generated 
by the structures. For each branch in- 
struction, the corresponding L1 
through L10 symbol will store a value 
of 1 or 0, 1 indicating a long branch 
and 0 indicating a short branch. 

The labe] STKTOP contains a 
value from 0 to 10 that indicates 
which pair of S and Т. labels is at the 
top of the stack. The PUSH macro 
puts a pair of values on the top of the 
stack by incrementing the value of 
STKTOP. It then stores the values to 
be pushed into the labels that 
STKTOP references. 


Anadex Printer Distributors 


NORTHWEST (Oregon, Washington, W. дао) 
Sigma тте! 
Ballavue , WA{ 454-8307 


NORTHERN CALIFORNIA 
Basic Electronic Distributors 
Sanla Саги, CA (408) 727. 3800 
Terminal Rentals 

San Joso, a 292-9915 
Byte indust 

Hayward, cA jer 15) 783-8272 


Computeriand 
Ban faandro, СА (415) 895-9363 


SOUTHERN CALIFORNIA 
Ваше Electronic Distributors 
Inglewood, СА (213) 673-4300, 
San Diego, щей 
Terminal Вата 

Tuatin, CA (714) 832-2414 


SOUTHWEST 
(Texas, Oklahoma, Arkansas, W. Loutsiana) 
Barnhill Asacciates, es 
Richardson, TX (214) 23 
Houston, TX (713) OBE O97: Ai TX (B12) 451-0247 


ROCKY MOUNTAIN STATES (Colorado, Wyoming, 
Montana, Utah, E. Idaho, Arizona, New Mexico) 
Бат!!! Associates, (nc. 

Englewood, СО (303) 779-3800; 

Scottedale, AZ (602) 947-7841; 

Albuquerque, ММ ($05) 209-7858; 

Murray, UT |801) 262-3000 


Mur qoos. Missouri, Kansas, Nebraska, 
N. Dakota, S. Dakota, Minnesota, lodiana, W. Kentucky, 
lows, Wisconsin} 


Тек Aids, Inc. 

Ariingion Meights, IL (312) 870-7400 

Comit Corporation 

Chicago, IL (312) 539-4838; SL Louis, MO (314) 428-5508 
Shawnea Mission, KS (913) 722-1030; Minneapolts, MN 
(6121 835-2080; Indianapolis, IN (3171 253-1681: 

Cedar Rapida, (A (319) 377.8434; 

&rookiield, WI (414) леа 


NORTHEAST (Connecticul, Vermont, Massachusetts, 
Мапа, Rhode taland, New Hampshire) 


Ры Jenks Associates 
North Haven, CT (203) 239-8201; 
Woburn, МА (617) 938-0488 


Microamerica Distríbutors 

Needham, МА (617) 449-4310 

MEW YORK METROPOLITAN AREA 
Logon, Ina. 

Fori Lea, М.) (201) 224-891 1 / (212) 594-8202 


MID-ATLANTIC STATES (Maryland, Washington, DC, 
Virginia, W. Virginia, Е, Pennsylvania, 5. New Jersey! 
Micro Olsiribulors, inc. 

Rockville, MD (301) 468-5450 

Piymoulh Meeting, РА (215) 265.1600 


SOUTHEAST STATES (Louisiana, Florida, Alabama, 
Mississippi, Georgla, М. Carolina, & Carolina) 
Currie, Paak А Frazier, inc. 

Hunisville, AL (205) 536-1 506; 
Orlando, FLA (305) 855-0543; 
Greensboro, NC (818) 273-3040 


CANADA 
Мата Electronics Ltd. 
Мызвалиюв, Ont. (416) 624-0234 


А Anadex 


... the plus in printers 


Circle 116 on inquiry card. == 


The important plus in matrix printers: 


PLU 


™ 


Since their introduction in mid-1980, the Anadex high- 
resolution DP-9500 Series matrix printers have set new 
Standards for printer quality and performance. All 
models feature the rugged Anadex 9-wire print head 
that combines long life with resolutions of 72 dots/inch 
vertical and up to 75 dots/inch horizontal. With this kind 
of resolution, fineline graphics (under data source con- 
trol) and razor sharp characters are pluses built into 
every printer. 


Performance Plus 

The full standard ASCII 96 character set, with de- 
scenders and underlining of all upper and lower case 
letters, is printed bi-directionally, with up to 5 crisp 
copies, at speeds up to 200 CPS. Models DP-9500 and 
DP-9501 offer 132/158/176 and 132/165/198/220 columns 
respectively. Print densities are switch- or data-source 
selectabie from 10 to 16.7 characters/inch. All char- 
aclers can be printed double-widlh under communi- 
calions command. 


Interface Plus 


Standard in all models are the three ASCII compatible 
interfaces (Parallel, RS-232-C, and Current Loop). Also 
standard 13 a sophisticated communications interface 
lo сомо Vertical Spacing, Form Length and Width, 
Skip-Over Perforation, Auto Line Feed, X-On/Off, and 
full point-to-paint communications. 


Features Plus 


As standard, each model features forms width adjust- 
ment from 1.75 to 15.6 inches, shortest-distance 
sensing, full self-test, 700 character FIFO buffer (with 
an additional 2048 characters, optional), and a quick- 
change, 6 million character life ribbon. 


Quality Plus 


Beyond the built-in performance of the grafixPLUS 
series printers, the engineered-in quality and support 
are equally important. The result? Approval of both UL 
and FCC, Class A; operating noise levels under 65dbA: 
and a nationwide service organization second to none. 


To see for yourself why the grafixPLUS printers offer 
more pluses for your printing dollar, contact us today. 


(®) 


FArYTaadgex 


the plus in printers 


| Made in 


U.S.A. 


for the World 


ANADEX, INC. е 9825 DeSoto Avenue * Chatsworth, Colfíormio 9131 USA = Talophone (213) 998-8O1O ә TWX 910-494-2761 
U.S. SALES OFFICES, San Jose CA (408) 247-3933 © Irvin, CA (714) 557 OM « Макоо, МА (617 235-9160 * Austin 1% (S121 327-5250 
ANADEX, LID. © Wiwer Homo Сісіктің oad 9 Hook. тты Ма Hats O27 А Eng e Tob Hook (ОЛА АД e Tol 88757 ANADEX c 


Listing 14: Structured macro definitions. 


PAGE 
ттт 


STRUCTURED MACROS FOR ASSEMBLY LANQUAGE PROGRAMMING THE МС8809 


COPYRIGHT (С! 1980 BY GREGORY WALKER FOR MOTOROLA, INC 


неа ж 


+ 
ЕХВОС EQU ®РООО DEFAULT 15-BIT ADDRESS 
STATOP БЕТ 0 ЗТАСК INITIALLY EMPTY 


TSLONG SET 9 BRANCHES DEFAULT TO SHORT OFFSET 


LLIZIRIPILIDPDAAARRILILLLRLRPISASARASAGARRRARRADRARARRAZRRRLIRRLLR Ei EAE REET EE 


т 

* PUSH -- 

* THIS MACRO SIMULATES А 10-LEVEL STACK USING TEN SYMBOLS 
Ыы WHOBE VALUES ARE REDEFINED ТО BE THE VALUES ON THE STACK. THE 

+ SYMBOL "STATOP" CONTAINS A NUMBER FROM О ТО 10 WHICH INDICATES 

+ THE SYMBOL (S1 TO 510) THAT CONTAINS THE VALUE ON THE TOP OF THE 
+ STACK. А VALUE OF ZERO FOR STATOP INDICATES THAT THE STACK IS 

* EMPTY 

Ф 

PUSH МАСЕ 


STATOP SET STKTOF +} 
ІҒЕЙ STMTUP-1 
Бі SET 30 
Li SET ISLONG 
ENDC 
IFEG 
52 SET 
L2 SET 
ENDC 
IFEQ STMTOP-3 
53 SET «0 
L3 SET ISLONG 
ENDC 
IFEG STATOP -4 
54 SET %0 
L4 SET ISLONG 
ENDC 
ТРЕЯ STKTOF-S 
55 SET ^D 
L5 BET ISLUNG 
ENDC 
ІҒЕО STKTOP-6 
S6 БЕТ \O 
Ló SET IBLONG 
ENDC 
IFEG STKTUP-7 
87 BET %0 
(7 SET ISLONG 
ENDC 
IFEG STKTOP-8 


58 SET \0 
(8 SET ISLONG 
ENDC 

[РЕЯ STATOP-9 
39 SET %0 
L9 SET ISLONG 
ENDC 

ТРЕЯ STKTOP-10 
S10 SET %0 
LIO SET ISLONG 
ENDC 

ТЕСТ STMTOP-10 
FAIL ## SYMBOL STACK OVERFLOW ж 


STKTOP-2 
`0 
ISLONG 


ENDC 
ENDM 
а А ла 
* 
ж РОР -- 
+ THE POP MACRO REMOVES THE TOPMOST ELEMENT FROM THE 
= SIMULATED STACK. 
+ 
РОР МАСА 
IFLE STKTOP IF STACK 15 EMPTY, THEN ERROR 
FAIL ## SYMBOL STACK UNDERFLOW ## 
ENDC 
ІҒет STMTDP IF STACK NOT EMPTY, DECREASE 
ӘТКТОР SET STKTOP-1 STACK POINTER BY ONE. 
ENDC 
ENDM 


SESS ESE EEE EES EE ESSE тент ЧЕ РАР ФР алла EE ЙЕ 
* 

* BACK] 
* THIS MACRO SETS THE ASSEMBLER'&8 LOCATION COUNTER ТА 


ғ 


Listing 14 continued on page 210 
208 December 1981 © BYTE Publications [nc 


The BACK1 macro resolves for- 
ward references within a matched 
pair of structured macros. It uses the 
value on the top of the stack as the 
address of an unresolved branch in- 
struction. The L value from the stack 
is given to the symbol ISLONG to in- 
dicate whether the branch to be gen- 
erated is long or short. In addition, 
the ORG (origin) statement causes the 
branch offset to be generated at the 
proper location. BACK1 does not 
change the stack. 

The three macros RELOP, RELTST, 
and RELCC process the relational op- 
erators for the IF, IFTST, and IFCC 
macros, respectively. The RELOP 
macro is also used by the WHILE and 
UNTIL macros. RELOP, RELTST, 
and RELCC operate similarly: they 
generate a conditional branch instruc- 
tion that corresponds to the parti- 
cular relational operator used in the 
macro. If the branch is a backward 
reference, the branch is made to the 
value on the top of the stack. If the 
branch is a forward reference, a 
dummy branch is generated. The 
location and size (long or short) of 
this dummy branch instruction are 
pushed onto the stack for later resolu- 
tion. 

The REGTST macro is used by all 
of the structures to test for valid 
MC6809 registers. As with the other 
macros, if an error is detected, an 
error message is printed out using the 
FAIL directive. 

Given the above primitive opera- 
tions, the structured macros them- 
selves can be written by examining 
the equivalent machine code that 
each macro must generate. These 
structured macros are general in 
form and should move easily to as- 
semblers for other computers. The 
primitive operations will have to be 
redefined, depending on the macro 
facilities available on a particular as- 
sembler, and the calculation of 
branch offsets must be changed to the 
use of absolute addresses if the target 
computer does not provide relative 
branch instructions. 

In summary, only three capabilities 
such as the following are needed in an 
assembler to allow the creation of a 
set of structured macros: 

Text continued on page 224 


dBASE Ii 

Watten in assembly language (по host language 
required) dBASE can handle up to 85,000 
records of 32 heids and 1000 byles each Reads 
existing ASCH Wes Can be run mnleracively or 
can beproqrammad to produce reporis 

Ls Русе $700 00 

Microhoure Price: $628.00/$50.00 


WORDSTAR™ 

New version 3.0 features horizontal scrolling and 
сов moves 

Ust Price $49500 

Microhouse Price: $319.00/$40.00 


SPELLSTAR™ 

New option for WordStar Compares words in 
your l@al Io ts 20,000 word compressed 
dictionary Then геһип= Io WordStar for 
Correction ol errors. Expandable dictionary. 
Requires WordSIar Version 3.0 (И you have 
anolher version, call tor details on updales.) 
List Рпсе $25000 

Microhouse Price: $165.00 


SPELLSTAR" for APPLE 

Lis! Price $170 00 

Microhouse Price: $145.00/$25.00 
MAILMERGE" 

Option lor WordStar, (Requires current version of 
WordStar. Caltfor дем) 

List Рнсе $15000 

Microhouse Price: $105.00/$25.00 


WORDSTAR TRAINING MANUAL 
Provides sixteen sequential lessons on the 
operation ol WordStar" and options 

List Prca $20 00 

Microhouse Price: $18.00 


SUPERSORT "I 
Lis! Price: $250 00 
Microhouse Price: $170.00/$40.00 


DATASTAR™ 
List Pree: $350.00 
Microhouse Price: $245.00/$40.00 


WORDSTAR “CUSTOMIZATION 

Package inciudes diskelte and manual Specify 
disk format. 

ши Роса: $15000 

Microhouse Price: $95.00 


WORDSTAR" for Apple. 

List Price: $375.00 

Microhouse Price: $245.00/$40.00 
SUPERSORT" for APPLE 

List Price: $200.00 

Microhouse Price: $130.00/$40.00 
APPLESOFT* COMPILER 

List Pree $20000 

Microhouse Price: 8167.50 


MAILMERGE™ for APPLE 
Lip] Prce $125 00 
Microhouse Price: $85.00/$25.00 


ТС5/АНапіз 

INTERACTIVE ACCOUNTING SYSTEM lor small 
businesses Ver. 5.0. Each package can be used 
alone or post automatically to the General Ledger 
Prica listed is per package General Ledger, 
Accounls Receivable, Accounts Payable, and 
Payroll packages available. Call for delails on 
new Order Entry & inventory packages. ALSO 
AVAILABLE FOR APPLE 1 Requires Basic 80 
vers. 5.» 

Lig! Prca $53000 

Microhousa Price: $75.00/$25.00 


ALL FOUR TCS PACKAGES 
(compiled) Each module $79. 

List Prce 552000 

Microhousa Price: $269.00/$90.00 


TELEVIDEO 950 
List Pace $1195.00 
Microhougs Price: $975.00 


TELEVIDEO 910 TERMINAL 
List Росе $699 00 
Microhouse Price: $595.00 


ANADEX DP9OOO 
(51 Prce $1343 75 
Microhouse Price: $1330.00 


ANADEX DP9001 
List Price 51343 75 
Microhouse Price: $1330.00 


ANADEX DP9500 
List Prce $1650.00 
Microhouse Price: $1350.00 


ANADEX DP9501 
ыз! Proce: $1650.00 
Microhouse Price: $1350.00 


NEC PC-BO23A 

Bidirectional logic-seeking dot matrix printer. 100 
characters per second 7х9 matrix tor English 
characters, 6x8 matrix for graphics and dot 
graphics. Fixed or proportional spacing. 
Descenders on lower case letters. Parallel only. 
List Price: $795 00 

Microhouse Price: $695.00 


C ITOH STARWRITER I 

Latter-quality printer uses Diablo plastic 
printwheels and ribbons. 25 cps bidirectional, 
logic-seeking. Parallel interface. 

Liat Река 51895 00 

Місгоһоиве Price: $1431.00 

C ITOH STARWRITER | 

Serial Version 

List Price; $960 00 

Microhouse Price: $1502.00 


DIABLO 630 

Letter-quality printer uses pashe and metal 
printwheels. 40 cps, bidirectional, logic-seeking. 
Optional tractor. $225. 

Lis! Price: $281000 

Microhouse Price: $2099.00 


MORROW DISCUS 2D 

B inch single-sided double-densily floppy disk 
drive subsystem Includes СРАМ" and MBASIC 
List Pree: $1035 00 

Microhouse Price: $925.00 


MORROW HARD DISK SUBSYSTEM 

10 Megabyte. Includes 5- 100 controller card, 
CP/M*, ard enclosure 

List Pnce $3695 00 

Microhouse Price: $3059.00 


SCITRONICS REALTIME CLOCK 

For Apple 1). Crystal conirotled | 002% accuracy) 
with Шмит battery оо board to guard againsl 
power intarrupton 

List Prce $109 00 

Microhouse Price: $98.10 


NOVATION AUTO CAT MODEM 
List Price: $248 00 
Microhouse Price: $222.00 


NOVATION D CAT MODEM 
List Price; $19900 
Microhouse Price: $162.00 


MICROSOFT APPLE SOFTCARD 

Regular Microhouse price $305 00 Save when 
purchased wilh MicroPra's WordStar for Apple or 
TCS/Atlanta Accounting Sysiem. includes СРМ” 
and MBASIC 

List Pree 5349 00 

Microhouse Price: $290.00 


Software 8 Mamual/Manual Only 


PRICES AND SPECIFICATIONS SUBJECT TO 
CHANGE WITHOUT NOTICE 


CP/M is a regislered trademark of Digital Research 
APPLE are registered trademarks of Apple Computers 
inc 


WORDSTAR, DATASTAR, MAILMERGE, 
SPELLSTAR, and SUPERSORT are registered 
trademarks of MicroPro International., 


SHIPPING: Add $5 per manual or soltware package. 
Add $2 50 Ки COD orders, Call for shipping charges 
on olher lems. Pennsylvania residents add 6 per ceni 
sales tax. 


P.O. Box 498 
Bethlehem, РА 18016 
(215) 868-8219 


Software: 
A GOODY! 
CaicStar™ 
MicroPro’s Elecironic 


Worksheet $995 


hardware 
ITS NEW! 
ру. у 
MICROLINE 


$650 


icrohouse 


Circie 257 on inquiry card. 


Big sale 

on K's! 
A зу. 
32K...$199.95 
48K...$249.95 
(...$299.95. 


New ]AWS-I Н 
The Ultrabyte Memory Board 
Due to the tremendous succesa of our JAWS I, we 


were able to make a special purchase ol first-quality 
components at below-cost prices for JAWS-IB. And 
we are sharing our сові saving with you. Bul don'i be 
surprised 17 thee next time you see this ad the prices 
have gone opi substantially. Bener yet, arder now, 
and get ihe bes qon the markei at the best 
peice on the market 


ONE CHIP DOES IT ALL 

aws-IB is the "yx of all the S100 dynamic 
rds. [ta heart is Intel's Am chip ВАК — 

RAM controller. Eliminates high-current logic parts 
delay lines. . . massive heat sinks . , . unreliable 

trick circults. JAWS-IB solves all these problems. 


LOOK WHAT [AWS-IB OFFERS YOU 

Hidden refresh .. . fast performance ... low power 
consum al .-. laiched dato outputs ... 200 NS 
4116 RA . on-board crystal ,. . RAM Jumper 
selectahle ы ‚ 8K boundaries .. . fully socketed ... 
solder mask an batb sides of board... phantom line 
‚ ^» designed For 8080, В085, and 280 bus signals ... 
works in Explorer, Sol, Horizon, as well as all other 
weil-designed S100 computers. 


ик wired 


y arm uin =: 


—: TRIAL: 
MEINE fer ab 
M, retur tt Ene hg, ac 
сағаны, 


МИДА ТТТ Т ТТФФТТТТТТТТЬЧФТІТІТІЗСІТ 111. 
е Continental Ц S.A. Credit Card Buyers (анде Conueciheut: Н 
фы ORDER CALL TOLL FREE B00-243-7428 в 

From Connecticut Or For Assistance 
(203) 354-9975 


: S Please send Ihe items checked below: 


s JAWS-IB МЕ 
16K. pitau conensosenuesocsessecvesses: 9 349. 90% 8 
ian = — ^ 
a0 48K. еңеецпттгеаеееебебттеуіжзеая ioco sooo, $249.95" % 
eC 64K. мм "—-—— 00707. 


SJAWS-IB Fully Assembled, vired & Tested: п 

ee eee ee ee ee ee ee р . $179.05* 5 
На маяк wahmmA29 NH MD TT 
Dp MOM MM ионные ig 
50 64K. пении жи Koh hh à ч= ООРОО  : J- 


SC)EXPANSION KIT, 16K RAM Module, to expand ? 
Ж ле in 18K blocks up to 4K. 559,95 
ll pros plus $9 postage and [asurance (54.00 Солежа). 


[| 

[ ] 

в 

9 Cannertirut rositents add ване (ux. 9 
®Tolal enclosed: $ : 
Personal Check О Monty Order or Cashiers Check © 

= VISA Master Card (Bank No. )s 
e 

"Асса. No. Exp. Gate ^ 
2 Si nalura » 
a al [ | 
5 Name H 
Г a 
п Address : 
ion 
sState Үю —— Á— H 
[| 

H а 
Т NETRONICS R&D Ltd. : 
LD) 333 Litchfield Road, New Millord, CT 06776: 
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Listing 14 continued: 


LONG OR 
МАСЯО. 


каша 


ВАСИ: МАСА 
iFEG ЭТКТОР-1 
DRG S1 

ВСК МС SET Li 
ENDC 
IFEG STATOP-2 
ORG Ба 

BCMLNG SET L2 
ENDC 
IFEG STATOP-3 
ORG 53 

BCKLNG SET L3 
ENDC 
ТРЕЯ STKTOP-4 
ORG 54 

BCKLNG SET L4 
ENDC 
IFEQ STATOP-3 
ORG S5 

BCALNG SET LS 
ENDC 
ІҒЕО STKTOP-é 
ORG 56 

BCKLNG SET Lé 
ENDC 
ТРЕЯ 8ТКТОР-? 
ORG 57 

BCKLNG SET L7 
ENDC 
ІҒЕй 5ТКТОР-@ 
DRG 58 

BCKLNG SET 18 
ENDC 
IFEG ВТКТОР-% 
ORO 59 

BCALNG БЕТ L9 
ENDC 
[РЕФ STATOF-10 
ORG 510 

BCKLNG SET 810 
ENDC 
IFLE 
FAIL 
ENDC 
ТЕСТ ЗТАТОР-? 
FAIL ан STACK 
ENDC 

ENDM 


ЗТКТОР 


THE VALUE ON THE ТОР OF THE STACK. A FORWARD REFERENCE 13 
RESOLVED BY FILLING IN THE BRANCH OFFSET AT THE STACKED 
LOCATION. THE SYMBOL "BACKLNG" 158 SET TO INDICATE WHETHER А 


SHORT OFFSET IS ТО BE GENERATED 
THE CONTENTS DF THE STACK ARE МОТ CHANGED BY THIS 


** REFERENCE WAS MADE TO EMPTY SYMBOL STACK ғ” 


ТОР POINTER EXCEEDS STACK «e 


REDS LES ESSE ORES EEE OEE EEE EES EES FEES 0 OPES 64790984900 


FOR THE 


IS GENE 
ZERO, 


* эха 


RELOP МАСЕ 
IFC 40,EG 
IFEG 161 ОМ@ 
BNE # 
ЕМОС 
ЇЕЕ@ ISLONG-1 
LONE EXBUG 
ENDC 
ENDC 
IFC \0О, NE 
IFEG 1SLDNG 
BEQ * 
ENDC 
IFEG ISLDhHG-1 
LBEG EXBUG 
ENDC 
ENDC 
ІЕС \O LE 
IFEQ ISLONG 
BGT s 
ENDC 
ТРЕЯ ISLOUNG- 1 
LEGT EXBUG 
ENDC 


RELATIONAL OPERATOR PASSED TO 
THE SYMBOL "ISLONG" DETERMINES WHETHER А LONG DR SHORT BRANCH 


RELOP — 


THIS MACRO CREATES A RELATIVE BRANCH 
‘IF’, ‘WHILE’, AND 'UNTIL* 


INSTRUCTION 
MACROS BASED ON THE 
IT АБ ITS FIRSY ARGUMENT, 


RATED. А SHORT BRANCH IS GENERATED IF "ISLONG" EQUALS 


ELSE А LONG BRANCH IS GENERATED. 
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EPSON MX-BO INNESETEX .SCALL 


BO cps/9x9 matrix/Lower case with 
Irue descenders/Bi-directional & 
Logic seeking/Adjustable tractor/ 
Expanded printing/Block graphics/ 
Farms control/Compressed printing/ 
Double-strike printing/Correspon- 
dence quality/Emphasized printing 
mode/Standard parallel interface 


EPSON MX-80 F/T ......SCALL 


Same features as the MX-80 plus Fric- 
tion Feed, Adjustable removable trac- 
tor is standard for ease of handling 
forms and single sheets. 


EPSON МХ-1 00 F/T в... SCALL 


Same features as the МХ-80 & MX-80 
F/T but on 152 inch carriage for print- 
ing 132 columns with standard 10 cpi 
font or 232 columns in the com- 
pressed character font. The MX-100 is 
complete with Dot Resolution 
Graphics 


Circie 15 on inquiry card. 


EPSON INTERFACES & OPTIONS 


TRS-80 MODEL |. I| CABLE 

TRS-80 MODEL | Keyboard Interlace 
TAS-80 MODEL И CABLE 

APPLE INTERFACE & CABLE 

IEEE 488 INTERFACE 

SERIAL INTERFACE 


$ 
$ 
$ 
$ 
$ 
$ 


SERIAL INTERFACE (2K BUFFER) $ 149 
SERIAL CABLE Male to Male $ 30 
DOT RESOLUTION GRAPHICS $ 90 
REPLACEMENT RIBBON 5 13 
REPLACEMENT PRINT HEAD (Quiet type) $ 40 
EPSON SERVICE MANUAL. $ 40 


We built a reputation on our 
prices and your Satisfaction. 


We guarantee everylhing we sell Гог 30 days. Ii anything 
is wrong, just return the Нет and we'll make il right. 
And, ol course, we'll pay the shipping charges. 

We accept Visa and Master Card on ali orders. COD 
accepled up lo $300.00. 


Please add $2.00 lor standard UPS shipping and 
handling on orders under 50 pounds, delivered in Ihe 
continental U.S. Call us for shipping charges on ilems 
that weigh more than 50 pounds. Foreign, FPO and APO 
orders please add 15% for shipping. California res- 
idenis add 6% sales tax. 


31245 LA BAYA DRIVE, WESTLAKE VILLAGE, CALIFORNIA 91362 
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Now with added words! y 


ELECTRIC MOUTH 


Now avaliable юг TRS. 80 Modal Ill 


= | «м г 


for SIDO, ЕІ H, Appl E 

185-80, Loved И" Ре Prom $99.95 “ 
Now — teach your computer to talk, 
increasing interaction between уоп 


and your machine. 
Thats right (he ELECTRIC MOUTH actually leis on шытар Malk! Ёп екі 


end m- finr іп jue minua Ha maty lor spoken use in office, Tunt 

nest ibubgurial and commenial iurat. oe d ha п да Лут 

RAD rducatsan. security devices — 1 ж љо немі be ihn ELECTRIC & C MOUTH + 

pon ка at dhase fentures 

е Sup wilh 143 Ietieruivweanda/phonemes/numben. (hie ой ркт 
hundnals of worda and params addi 

$ ттар ofc bord up to thousands of words i" еш with а па] 
Perm. Мі [are new sperch ROM described z) 

в Cor models he pug та Su. Appie Р and TES B) Level 11 


в Се ELECTRIC MOUTH to talk with raher Вам m ее largguagr [very 
вашу № ud Caroplete кгс} низ» with asamples іт лі. 

- ties Murana) Беетастиијысыуг 9° қана ы” 
a fn board audio пурет and speaker. with proven lor айтты! 


арса 
@ {геі я ат just minute 


ГА гүү" Тһе ELECTRIC MOUTH «ілген the digital iaurvalenias 
T Ms When word phraars amd phonemes are desired dy 

am called (ре by your program end Ibin symihesze! iio speech The 
LÉCTRIC MOUTH system require mone of your valuable menory spao ex 
тр for a few тікігенез if used in memory mapped mode In mas! cases. cul іші 
ports | изг xaleciable! wr» шық 


ШЕ 


| 
$ 
Е 
Е 
Ц 


a фм — inches танін 
р Qne ҰЗ Mond d |, 
Ones hwemy СЫ sq и әй ші ay 
four шту eum mr Мо 0h кк» | ow 
fou Exty р. а Get и зі с-ш а 
зін Шта wm few іа оны 1 + 
— d Steen tiene |і = ратама мам [ № 
арсы шінке a 
T^ 72 amu m ЕЗ 
қа Мона Мн жып haer ріп би | 
fwehm Осын п] metr pound J 3 
фила ол тінші cg mis ойын 7 A 
болею me тшшш hgh тір rme w р 
Ей denger = тінші га = 
ADDITIGNAL VOCABULARY NOW AVAILABLA (VOX Ц} 

pig] 
=" XH с. Ж 
cre ғ ker leger poe, noo 
сми [= e (шеші ки [шшер Май 
e B E фи) тол нні n 
хай gpa fom пка! о баш 
[E DET E та wi т. 
pul daw m ferme! сені бв 
bhp таъб p эм, терма шга 
Беша "кг pr ац гайын юне 
dalinn mey nier toon шат 
ы ішіме hami приз cala mI 

м йы щит вей METERS 
сай hala E E vcn 
До) "eth" turu pa mimi eolit 
TEA тушы һб pet валї md 
— = и ET Z^ C. 

E 

Аташ асите — prenom магчым 
de fon ly рї меде үт" 
шін бдаг Ба peù auth ЕР 
lar aps леч 


Continental U.S.A. Credit Card Buyers Duiside Connecticut 
TO ORDER 


Call Toll Free: 800-243-7428 


To Order From Connecticut, or For Technical 
Assistance, call (203) 354-9375 


NETRONICS R&D LTD. 
` 


333 Lüchrield Rosd, New Milford, СТ 06776 
Dept В12 


Please send the items checked helow 


S100 " Electric Мотив" kit w/Vnz1. ПОПОТ ||| ғат в 
pas в. ее ma "Pri 


Level ll Electric Mouth Mi ve ai аза 
VOX ll {Second Word 5мМ)....... .......... — 5 39.65 
Arhi $20 00 Inc тентід есй] unin imani uf kun. УСЕН рит? А urmiramor- 


в 1100 «айыға CACO pride өмі meuran Comin гра дї олла Las 
О 


. Total Enclosed 9 — 1 Sn 
BC) Personal Check О Cashier's Cherk/Money Order 
0 Yisa C) Master Charge (Bank №. n} 
8 Acct. No. Ер Data 

H 

в 

Н з Signature 


2 Ргіп! 
* Name 


“ 
$ Address 
a s City 


аш 
= 
A 
& 
в 


| есеге TREMEENMES 
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Listing 14 continued: 


ENDC 
IFE OLT 
ТЕЕ@ IBLONG 
BGE * 
ENDE 


IFEG ISLONG-1 


ВСЕ EXBUG 
ENDC 
ENDC 
IFE %0, GE 
IFE@ ISLONG 
BLT + 

ENDC 


IFEG ISLONG-1 


ВЕТ EXBUG 
ENDC 


ENDC 


IFC 0, 0T 
[FEG ISLONG 
BLE е 
ENDC 


IFEG ISLONG-1 


LBLE EXBUG 
ENDC 


ENDC 


IFNC XO, EG 
IFNC «XO. NE 
IFNG AO LT 
IFNC \0, LE 


IFNC XO. GE 
IFNC «O0, GT 


FAIL өз INVALID RELATIONAL OPERATOR -~ 10 s 


ENDC 
ENDC 
ЕМОС 
ENDC 
ENDC 


ENDC 
ENDM 
Ee инородных 


*e¢ ee ee 


RELTST — 
THE 


RELTST MACR 


IFC XO, EQ 
IFEG ISLONG 
ENE е 
ENDC 


IFEG ISLONG-1 


LENE EXBUG 
ENDC 


ENDC 


IFC OQ. НЕ 
IFEQ ISLONG 
BEG + 
ENDC 


IFEG ISLONG- 1 


LEEG EXBUG 
ENDC 


ENDC 


IFC X9. GE 


IFEG ISLONG 
BLT є 
ENDC 


IFEQ ISLONG-1 


ВЕТ EXBUG 
ENDC 


ENDC 


IFC \O.LT 
IFEG ISLONG 
BGE +» 

ENDC 


IFEG IBLONG-1 


LBGE EXBUG 
ENDC 


ENDC 


IFNC \0, EG 


IFNC XQ. NE 
IFNC %0, GE 
IFNC *Q,.LT 


'RELTST' MACRO TESTS THE VALIDITY OF THE 
RELATIONAL OPERATOR USED WITH AN 
GENERATES THE PROPER RELATIVE BRANCH 


MACRO AND 


INSTRUCTION 


FAIL №» 50 IS AN INVALID RELATIONAL OPERATOR FOR 'IFTBT' + 


ENDC 
ENDC 
ENDC 


ENDC 
ENDM 
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Circle 264 on inquiry card, am 


\МЕЕТ THE MTI FA 
. LOW COST COMP 


| - 
e 80 x 24 DISPLAY 
e WINCHESTER e 4 Mhz 
HARD DISK OPERATION 


e 90 DAY WARRANTY e СРМ OPTION = 

e LOCAL DEALER SERVICE e GREATER DISK STORAGE - 

e MODEL ІН COMPATIBILITY e 4 Mhz OPTION |. — 
MOD ІН PLUS/140 MOD 11/240 MOD 1172860. 0 c0 505 гг MOD HVWINCHESTER | 
We have taken the basic 16K Same as the MOD ill PLUS/140 Has 1.5 megabytes of ші Тіс. Our largest business computer. 
Model ill expanded the memary but has double storage capacity, and utilizes 2 dual headed 80 system. 5.7 megabytes of 
to 48K and added our MTI Double and 2 dual headed 40 track track double density disk drives 0 storage. Includes a 5 megabyte 
Density, Dual Disk Drive System. drives. with DOS plus 3.3. Winchester hard disk drive and 
System la fully compatible with 80 track dual head disk drive | 
Radio Shack DOS and peripherals. upad аж back up and for con- 

| ee ventional floppy disk сноса za 
$1998. $2449. $2799." | $5399. . 
CPM/80 x 24 Display $699. 27 4Mhz Spordan enhancement 5149. | 


МТ! AUTHORIZED SALES AND SERVICE CENTERS 


Phoenix, AZ... . (802) 244-0739 Northridge, CA. . . (213) 886-9200 Norcross, GA... .. (404) 449-8982 Кене NY. ... (518) 889-8335 

Sierra Vista, AZ. . . (602) 458-2479 Port Hueneme, СА. (805) 985-2329 Blackfoot,ID..... (208) 785-1497 Тоу, NY ........ (518) 273-8411 

empe,AZ......; (802) 839-0548 Redondo Bch., CA . (213) 370-5556 Collinaville, IL .... (618) 345-8088 ©. Maumee, OH ...... (419) 893-4288 

Tucson, AZ .;.... (802) 323-0397 Зап Diego, СА... (714) 275-4243 Shreveport, LA . (318) 865-7583 Dallas, TX ....... (214) 247-6679 

naheim, CA . . a (714) 773-0240 San Jose, СА. .... (408) 946-1265 Anoka, МН....... (612) 427-5783 Cheyenne, WY. :.. (307) 632-9132 

Covina, СА ...... (213) 332-4088 Santa Cruz, СА... (408) 427-0836 Joplin, MO. +x». . (417) 781-1748: Mexicali, BC . . т (ha 357-4717 
| |  OVERSEA 


Goleta, CA ...... (805) 967-7628 Vallejo, СА ...... (707) 694-7550 Missoula, MT..... (406) 649-9715 cd ЕА: 

Huntington Bch., СА (714) 842-1345 Walnut, CA ...... (714) 594-8311 Raleigh, МС...... (819) 765-1175 Ашаїгайа,.......... 3877-6046 
Inglowood, СА. .-. (213) 673-3295 |: Groton, CT ....-. (203) 445-5186 Grand Fords, Nis .(701) 774-7848 ^ Belgium. ...... 02.5. 1683-2452 
Lancaster, СА.... (805) 942-5747. — Hollywood, FL .... (305) 981-1011 Jericho, NY . . . (81 6) 997-6668 Бер. of South Africa . - 2145-1047 


3304 W. MACARTHUR, SANTA ANA, CA 92704 U.S. PRICES, F.O.B. SANTA ANA 
(714) 979-9923 * TELEX 6780401 TABIRIN | CALIFORNIA AND MAY VARY BY AREA. 


MICROCOMPUTER TECHNOLOGY INC. Call or write for tree brochure: 
M 


Circle 148 on inquiry card. 


CHOOSE... 


Choose an Apple Desk 


A compact Bi-Level desk ideal for the Apple com- 
puter system. This 427 x 29%" desk comes with a 
shelf to hold two Apple disk drives. The top shelf for 
your TV or monitor and manuals can also have an 
optional paper slot to accomodate a printer. И is 
shown here with the optional Corvis shelf which will 
hold one Corvis disk drive. The Corvis shelf is avail- 
able on the 52" x 794” version of the Apple desk. 


Choose a Micro Desk 


The Universal Micro desk accommodates the 5-100 
type microcomputers. The desk is available in four 
sizes: 17.75 inch, 19.06 inch, and 20.75 inch wide 
openings with 24 inch front-to-rear mounting space. 
The fourth size is a 20.75 inch wide opening with a 
26.50 inch front-to-rear mounting space. 


Choose a Mini Rack 


Mini racks and mini micro racks have standard vent- 
ing, cable cut outs and adjustable RETMA rails. 
Choose a stand alone bay or a 48", 60”, or 72"' desk 
моде in a variety of colors and wood iones. A 
custom rack is available for ihe Cromemco. 


Choose a Printer Stand 


The Universal printer stand fits the: 


Centronics 700's Diablo 1600's & 2300's 


Dec LA 34 T.I. 810 & B20 
NEC Spinwriter Okidata Slimline 
Lear Siegler J's Anadex 9501's 


Delivery in days on over 200 styles and colors іп 
stock. Dealer inquiries invited. 


ELECTRONIC SYSTEMS 
FURNITURE 

COMP4nNS 

17129 S. Kingsview Avenue 


Carson, California 90746 
Telephone: (213}538-9601 
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Listing 14 continued; 


ЧЕКИ ЕЕ 


м: 


R 
R 


RELCC — 


THE 
OPERATOR FOR AN 


'RELCC* MACRO TESTS THE VALIDITY OF THE RELATIONAL 


*IFCC* 


BRANCH INSTRUCTION. 


ELCC MACR 
ELERR SET O 
IFC XO, EG 
IFEG ISLONG 
BNE * 
ENDC 
IFEQ ISLONG-1 
LENE EXBUG 
ENDC 
ENDC 
ТЕС ‘40. NE 
IFEG 18LONG 
BEQ * 
ENDC 
IFEQ 1SLONG~i 
LBEQ EXBUG 
ENDC 
ENDC 
IFC МО. LE 
IFEG ISLONG 
BGT * 
ENDC 
IFEQ ISLONG-1 
ВОТ EXDBUG 
ENDC 
ENDC 
ІЕС хо, Т 
IFEQ ISLONG 
BGE * 
ENDC 
ІҒЕй ISLDNG-1 
LEGE EXBUG 
ENDC 
ENDC 
IFC *Q.GE 
ТРЕЯ ISLOUNG 
BLT * 
ENDC 
IFEQ ISLONG-i 
LBLT EXBUG 
ENDC 
ENDC 
IFC %0,9Т 
IFEG ISLONG 
BLE * 
ENDC 
IFEG ISLONG-1 
LSLE EXBUG 
ENDC 
ENDC 
IFC хо, СС 
IFEG ISLDNG 
BCS * 
ENDC 
IFEQ ISLDNG-1 
LBCS EXBUG 
ENDC 
ENDC 
IFC \0, СБ 
ТРЕЯ ISLOMG 
ВСС ж 
ENDC 
IFEG ISLOUNG-t 
(ВСС ЕХВИС 
ENDC 
ENDC 
IFC хо. Ve 
ІҒЕО ISLONG 
DVS t 
ENDC 
IFEG ISLONG-1 
LBYS EXBUG 
ENDC 
ENDC 
IFC Мб, МБ 
ТЕЕП ISLONG 
BVT + 
ENDC 
ТРЕЯ ISLONG-1 
LBVC EXBUG 
ENDC 
ENDC 


IFNC XO, EG 


MACRO AND GENERATES THE PROPER RELATIVE 


Listing 14 continued on page 218 


Circle 182 on inquiry card. exp 


Right for the time. Finally 
someone invented an RS-232C 
compatible calendar/clock system, 
complete with 6-digit display... 
and selling for only $249. Hayes 
did it! 

Introducing the Hayes Stack 
Chronograph, the newest addition 
to the Hayes Stack microcomputer 
component series. It allows your 
computer to accurately record all 
of your system activities by date 
and time...down to the second. 
Thanks to a battery back-up sys- 
tem, you never have to reset the 
time when your computer is off, 
and it will keep on ticking even when 
theres a power failure. A write- 
protect switch prevents accidental 


oo 
ЖҮ 


changing of day, date or time. 

Right for the job. The Hayes 
Stack Chronograph is ideal for any 
home or business application re- 
quiring accurate timekeeping. Use 
it for timing everything from lights, 
burglar alarms, or sprinkler systems 
...to sending mail electronically 
(with the Hayes Stack auto-dial 
Smartmodem and your computer) 
...logging and recording reports 
or time-sharing access lime. .. 


xr 
i iv 

=r = 
= 
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and batching а! your messages 
to send at night, when rates are 
lowest. Chronograph helps do 
it all. 

And Chronograph stacks 
up. Keep your computer system 
up-to-date with the Hayes stack- 
ables, including the RS-232C com- 
patible Smartmodem, the most 
sophisticated 300-baud originate/ 
answer modem you can buy. And 
yet, it's probably the easiest to 
use too. 

The Hayes Stack Chronograph 
and Smartmodem are available 
wherever fine computer products are 
sold. It's 


time. And "PF. P 


Hayes Microcomputer Products, пс. 5835 Peachtree Corners East, Norcross, Georgia 30092 404/449-8791 
Hayes Stack is а rademask of Hayes Microcomputer Products, ке. © Hayes Microcomputer Products, Inc. | 


When You Have To Face A Deadline... 


ЖӘНЕ |лсе its Introduction, Pascal/MT +" has been used to produce thousands ol 


AP professional solutions to industrial, business and systema levo? application 

WM problems. In addition to (mpiementing ihe complete ISO STANDARD, 
"fie A Pascal/MT +" contains a host of powerful features and facilities which make 
iam -tb9?)rrgram construction a snap! 

Pascal/MT +" i$ а total programming system inctuding our native machine code com 
piter, linker, Pascalevel debugger, disassembler, run-time subroutine library and the ех, 
Clusiva SpeedProgramming!™ Package. 

With tha advent of 16-bit machinas and increasing customers demands, you сап no 
longer afford to write programs in anything bul а professionally constructed and profes- 
sionally Supported package like PascaUMT + =. MT MicroSYBTEMS has demonstrated (19 
commitment to keeping your programs and programmers productive with our roceni in- 
troduction o! Разса/МТ +86 and Разса/МТ + 68К for the 8066 and 88000. While 
Pascal/MT + * provides the Capability to write non-portable programa when tha need arises, 
true portability belween radically dilferesni machines is a reality while sliil! translating 


into efficient, optimized native machine code, 

Our Pascal MT +° compilers and BpeedProgramming Package are available on a wide 
variety of processors and operating systems, with more to come! We аға continually work. 
ing to provide Innovative solutions to the ever present problem of translating your ideas into 
software solutions. 

The PascayMT +" System 
Compiler: 


Generates ROMabie Native Code e Complete ISO Standard superset of Jensen & Wirth), 
Powerful Extensions Include: 

Modular Compilation, Direct production of binary relocatable modules e Dynamic strings 
з Chaining • Роме и! Overiny system е Address and Size retuming functions * Bit menipu 
lallon (test, set, clear, shifts) » Byta manipulation thigh, low, swap) • imbadded assembly 
language * Easy linkaga to external assembly language • Full NEW and DISPOSE pro 
cedures ® Direct access to VO poris « Fast floating point, both soltware and AMD 9611 + 
Accurale 18 digit SCD (fixed paini, 14,4 • Include files e Нех literal rumbers е and more.. 


Combines relocatable modules Into executable files « Can generale Hex formal for use 
with PROM programming. 
Interactive Symbollo Debugge 

Variable display © High level breakpoints by procedure/lunction name e Tracing/single 
Ка Pascal statement е Procedure/function entry and exit trace available, 


rri a felocatable moduie with its listing tile to produce interteaved Pascal and ap- 
proximate assembly language code. 
The mming Package": 

The SpeedProgramming Package is an Integrated set of tools which aliows you lo creato 
Pascal'MT-^ programs, check them for correct syntax and undefined Identifiers, format 
them to display flow of control, and do this ell within the editing environment before you 
ever invoke the compiler. Programmers like SpeedProgramming because it frees tham from 
the time consuming chore of repeated compilations to correct simple syntactic and typing 
errors. Managers find that SpeedProgramming improves productivity, thereby reducing 
development costs. SpeedProgramming combined with our (1010 tested Резса\/МТ + * 

package gives you a comfortable, powerful, interactiva programming environment in which 
lo create your professional quality software. Your products demand production quality 
tools. Order Pascal/MT + * with SpeedProgramming today! 
Screen Editor: 


User configurable • Standard random cursor movemeni, file access, search and replace, 
insert, delete, exchange, etc. + Structured language editing features such as automatic In- 
dent, line adjusiIment, reading from and writing to a file, block text insertion and duplication. 
“ Requires: 24 x 80 CRT lor largerl, ASCII Keyboard (7 bil date), random cursor addressing. 
interactive Scanner: 

pre syntax errors in text being edited • Enters SPEED, puts cursor at error, printe error 


Veiis Checker; 
Catches undelined and mis-spelled variables before the compiler is invoked. 


On-Line Reforma tier: 

Beautify programs in seconds е Clearly shows siructure and program flow. 
Source Code Management Tooti: 

Aulomalic Modification Log and Backup ишү program. 
A pT LOR фот парт деи © LAPIN DOH RL Оооо 
PRICING: ‘Read carefully, some systems do not include the SpeedProgramming Package 
but de Include the POPE (Inker, disassembler, debugger and other utilities. 


AVAILABLE NOW! 
*B080/6085/2B0 without SpeadProgramming s. Price $35000 
68K or larger СР/М-80 or HeattuZenith HDOS | 
B080/8085/7B0 complete including SpeedProgramming. ‚ ; Price $475.00 
56K or larger CP/M-80 (not available Юг HDOS) 
8080/8085/280 for special MPM environments ............-... ‚ Contact Factory 
MÀ — —À— шш 
"8086/8088 without SpeedProgramming . i . . Price $600.00 
CP/M-86 or MP/M-86, requires 116K program ar area 
8088/3088 complate inciuding SpeedProgrammi УКА CU Price $800 00 
*B086/8088 without SpeedProgramming for МХ т Е -- Price $1600.00 


All 8088/3088 packages Inciude 9511 und 8087 support and 
program Io convert MT object files Into intel .OBJ 8086 flea. 


COMING BOON: 
68000 Cross Compiler System .. ........................ 


System . Price (to be announced) 
68000 Resident System with and without SpeedProgramming 


. Price (to be announced) 


Available on 8^ (3740) Single Density Disks. Contact Distributors For Other Formats. 
СРМІ, MPM are trademarks of Digita! Research, inc. 
Heath, Zenith and HDOS are trademarks of Zenith Data Systems. 


FOR: 8080/ 8085/ Z80/8086/68000 


Payment Terms: 
Cash, Check, UPS, C.0.D., 
Mastercard, VISA, 


1562 Kings Gross Drive 


Pricing: 
8080/280 — $475.00 
Others Call 


Cardiff, California 92007 (714) 155- 1366“ 


“We re yout be tok 


Сігсіе 293 on inquiry card. 


er quarters Call ims бите! 4 
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Circle 90 on Inquiry card. 


Make Your Dreams 
Come True With 
Computer Shopper 


Now you can expand your system or 
get a new one at prices you had never 
dreamed possible by taking advantage 
of the thousands of bargains each 
month in COMPUTER SHOPPER. 

COMPUTER SHOPPER is THE 
publication for buying, selling and 
trading new and used micro and mini- 
computer equipment and softwares. 


ө Buy, Sell or Trade 

® 48 Big (11" x 14 pages 

® Over 20,000 readers nationwide 

ө Low classified ad rates-only 10¢ a 
word for subscribers 

® Hundreds of ads from individuals 

® Money back guarantee 


Double Bonus for New Subscribers 
New subscribers are entitled to a FREE 
20 word classified ad to use for soft- 
ware or used equipment (a $2.00 value} 
plus a FREE ISSUE (13 months for the 
price of 12) all for the (ow subscription 
price of ONLY $10.00. 
SAVE OVER 50% OFF the single copy 
price of $1.50, Add it up: 

12 issues @ 21.50..........%18.00 | 

One free issue..............$1.50 

Free 20 word classified ad... .$2.00 
TOTAL УДІМЕ...............%21.50 
NOW ONLY $10.00, You save $11.50. 


MasterCard or VISA subscription orders only 
Сай TOLL FREE FOR FASTEST SERVICE 
1-800-327-9920 


MasterCard or VISA classified ad orders only 
Cali TOLL FREE FOR FASTEST SERVICE 


1800-327-9926 otter expires 1-31-82 


Gjcomeuren SHOPPER 


Р.О. Box F135 e Titusville, FL 32780 
305-269-3211 
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Listing 14 continued: 


IFNC 40, NE 
IFNC sO.LT 
[FNC *Q,LE 
IFNG 6, GE 
IFNC О, GT 
ERROR FLAG FOR NEXT SET OF TESTS 
ENDC 
ENDC 
ENDC 
ENDC 
ENDC 
ENDC 
IFNE RELERR 


RELERR SET 0 


IFNC *Q,CC 
IFNC %0,УС 
IFNC \0, С5 
IFNC \O. YS 
FAIL «ж INVALID RELATIONAL OPERATOR -- ҲО ы 
ENDC 
ENDC 
ENDC 
ENDC 
ENDC 
ENDM 
они нии 


* 
“ REGTST -— 
ж THIS MACRO TESTS THE VALIDITY OF THE REGISTER 
ә МАМЕ PASSED АБ ITS FIRST ARGUMENT ІР THE МАМЕ WAS МОТ 
* А VALID REGISTER. 'REGTST'* WILL FAIL WITH AN ERROR MESSAGE 
xd 
REGTST МАСЕ 
ТЕМС “0,4 
IFMC «0.8 
IFNC «Q.D 
IFNC 0, Х 
IFNC 0, Y 
IFNC \O.U 
IFNC 10,5 
FAIL v* XO IS NOT А 580% REGISTER +4 
ENDC 
ENDC 
ENDC 
ENDC 
ENDC 
ENDC 
ENDC 
ENDM 
GUGPSSO ETHOS EGS HENS ARH HE EEG ER ERE LEER GLEE EE EEE TEPER ECEESH EEE REOCRS CR 
+ 
* IF -- 
P THE *IF' MACRD WILL CAUSE THE STATEMENTS FOLLOWING 
* IT TO BE EXECUTED UP TO THE FIRST 'ELSE" OR ‘ENDIF’ IF THE 
CONDITIONAL EXPRESSION 18 TRUE. ITS SYNTAX I8: 
# 
Ф ТЕ ZREGISTEH NAME>. CRELATIONAL OPERATOR», «ADDRESS EXPRESSION? 
Ф 
т THE VALID RELATIONAL OPERATORS ARE. “Ей”, ‘NE’, 'LE', Т", 
5 ‘GE’, AND “ат” 
e 
IF MACR 
ТЕМЕ NARG<-3 TEST РОЯ VALID MACRO CALL. 
IFNC МЗ. 
FAIL #9 ‘IF* MACRO REGUIRES 3 ARGUMENTS s 
ENDC 
ENDC 
IFE маг 
ISLONG SET 1 
ENDC 
R&GTST О TEST FOR A VALID REGISTER 
CHPO ха GENERATE CMP INSTRUCTION 
RELOF 51 GENERATE RELATIVE BRANCH ON CONDITION 


PUSH LOCATION OF FORWARD REFERENCE OFFSET 
ONTO STACK 


PUSH *-1-TSLONG 
ISLONG SET O 
ENDM 

ОИС НЕОН ао аан SET HEED FET аео RTE REESE GEER Ee 


+ 
% ELSE -- 
к THE "Е( БЕ” MACRO BEGINS THE STATEMENTS THAT MILL 
9 ВЕ EXECUTED IF THE CONDITIONAL EXPRESSION OF THE PRECEDING 
& "IF" MÁCRD WAS NOT TRUE 
& 
ELSE MACR 
IFC O.L 
ISLONG SET 1 
ЕМІН GENERATE BRANCH AROUND STATEMENTS FOLLOWING 
IFEG ISLONG THE "ELSE" 
BRA = GENERATE A SHORT BRANCH 


Listíng 14 continued on page 220 


Circle 170 on inquiry card. ==» 


FUTRA COMPANY 
Torrance, CA 90501 
13) 328-8951 TWX 910 349-6211 
nii Free Order Line Outside of Calif, -Plesse read 


‚ © press limo we were In (һе process of oburining a toll irae | 


0 number and TWX ling. To obtem our latesi prices pleass di 
© 421-5006. Н you have any trouble reaching ue dial 800 
ecixy assisianca af BOO 555-1212 and ask lor FUTRA 
ЈМРАМҮ. Western. Linon коптой us (ла! (леле тау be а 
pr и-и» 


HEWLETT 
D PACKARD 


iLL FOR PRICING 


HP-125 


HP-83 HP-85 
NOW AVAILABLE 
2903A НР+85/83 16K Memory Module $255.00 
— Enhancements: interfaces: 
82925А RUM Draw $ 4? H2337A — HP-IB $333 
15001 Mass Stor. 135 B2938A Serial (lemale) $13] 
15002 82933 opt 001 (male) $339 
16003  (n/Output 5274 Same 002 (crent 1р) $339 
15004  Malrix $134 829404 GMO 5421 
15005 pata $126 82941^4 BCD $420 | 
15007 Assemb $127.80 829494 Printer КИ. 5269 
- ‚ $ CALL 


7225 НР 26318 HP 82902М 
aphics Plotter Matriz Printer Olsk Drive 
$2089.95 $3295.00 $1275.00 
KONAN 


Stop the floppy shuffle! 
New Konan 5” Winchester 
Hard Disk Drive 


Low Introductory Pricing 


16K Ram Card 
Limited Stock 
larger world. With the 2-80 Soi- 
ow run CP/M compatible saftwart, 
appheation, aci as a firmwars card 


you 
VIDEX 80 x 24 VIDEOTERM 
AND KEYBOARD ENHANCER 


^ 


e = 
$ CALL $ CALL 
Videoterm Keyboard Enhancer 


ALS "бтм" 50 columa card $295.00 
aintain optimum software compatibility industry wide, Hy adding the 
deoterm BD x 24 vidsoboard and keyboard enhancer your Apple acts 
mila to CAT Terminais on largar systems. Combines this weith the 
ИЕ Softcand and you'va got soma syxtam. 


COMPUTER SUPPLIES: 


M Scotch 5" Diskettes (10) 3М Scotch 3" Diskuttes (10) 
744-0 5" 55/50 so sed. 58 — «7400 8" 5550 im 
44-10 5" 55/50 10 sed. 08 9741-0 8" SS/0D 5% 
44-16 5" 55/50 16 sect $28 — «743-0 А" 05/00 $44 
440 S" Head Clean.k $28 — «7400 8" Head Clean КИ $30 


8С. 
Шелуге Paper (rot) 34.50 Илу! Dish Зіртеев 3.95 
j^ Vim desk sleeves 14,95 


АРЕ COMPUTERE 


APPLE 11 "Plus" 
168 
ine CALL 


What can we say except that they're super systems 
and (һе prices are а stea). 


AppleSott 
e Cantronix Printer In! 
« Communications Card 
e High spand Sarial Int. 
= Pascal Language Syst. 
e integer firmware 
e Parallel Printer Int. тате 
а Disk (i for All 
в Gilentype Printer N) 


ADD ON PRODUCTS 


Cailtomia Computer Systems: 
e 12K PROM/ROM Brd $78 

е Centronics байа 538 

e Calendar Clock $08 о Parallel Interface 

e Programmable Timer $95 е Cantronics (ateríacs 

e A/D Converter $93 e Arithmetic Proc/Disk 
e GPIÐ IEEE 488 CALL © Arithmetic Proc/ROM 


Mountain Computer Inc. 


e Asynchronous Serie 
e Synchronous Serial 


e Music System 

a A/D + D/A 

e Keyboard Filter 

e Keyboard Filter 

i * Copy Ram 

e X10 Controller e О Cable Assembly 
s X10 System ө Expansion Chassis 
e CPS Multi-function ° Card Reader 
Other: 
e SSM АО 
T1 
т 
з АВТ Soft Key 
є Nevation Cat Modem 
а Navallon D-Cat Modem 
» Novation Apple Са! 


s АНТ Barwand 

æ TKC Joystick il 

e ТКС Keypad II 

e ТКС бате Paddles 
e ThundarClock 

а Hayes Micromodem Ii 
e Hayes Micromodem 100 САМ 


ss ЕЗЕБЕ РНЕ 


85-5 


ADD DN SOFTWARE 
Apple Competers: 
e Apple Post 
e Shell Games 
е Apple Bowl 
e 00$ 3 3 Update 


а Apple Witter 
e DOS Tool Kit 


e Simian Invaders 


а Tax Planner 


= viol 

= Vina 

e VisiTrend/Visipiat 
Microseft: (requires 780 соу & СРМ) 


e Basic Compier ә COBAL Language 
s Assembly Language У е Fortran Language 


Parent! 

= Vial 3.3 

e Desk Top/Pian II 
CCA Dats Mot. 


He 
$185 


Misc: (48K АН or AH+) 

e Stoneware ‘ОВ Master’ $179 
e BP) General Ledger $315 
e ВРІ Inventory Contrai — $335 
e BPI Payroll $315 
е ВР) Job Cosi Sys. $315 


Ep 2n ae — B" Oisknties 
e Accounting Plus 
м меа © 


CALIFORNIA COMPUTER SYSTEM 


The CCS 2210 is a low cost 5100, го тте un 
with 64K of memory, disk controler, parallaliserial 1/0 and 
CPM operating system. 

$ CALL 


CALL © 74221 Disk Сан. 
FOR = 2718 Par/Ser VO 


PRICE 


ZENITH MONITOR 


12" GREEN 
DATA MONITOR 
8119.00 


COMPUTER SYSTEMS 
Call tor Lowes! Price Possible 


XEROX 


оп buy anything until you've checked with us. 


VIDEO TERMINALS & VIDEO MONITORS | 


è 12" Green Monitor 
a 12" B&W Momior 
s 13" Color Monitor 
в В BSW Monitor 

99" Green Monitor 


AMDEK: 
e 12" B&W Monitor 
e 12" Green Monitor 


NEC: 
е 12" Green Monitor 
ә 12" Cuor (AGB) 


ы САЦ. 
VIDEO TERMINALS: FOR 


» ADDS CRT 
T инин CRT PRAGE 
e Televideo 


EPSON PRINTERS 
МХ-100 


Your price 


$759.00 


Probably the besi buy in a pnnter ihis year. Compare features with 
any p and compare price (especialy ours) 4 сга sites ай 

be placed into lerter quality enhanced mode Friction and ramaw- 
abis tractor, 9 by 9 to 18 by 18 dot Matrix, logic seeking, and much 
more. Мо) 10 mention DOT PLOTTING?GRAFTRAX option butt right 


i WOW) Whal в printer! 
e MX 4 Жы Printer CALL 


e MX Ser intarlace Opt $65 
a Epson Apple Parini. 969 
a Fpson Par, Gabia $20 
а MX-BO or ОМ Graf- 

trax ROM $78 


ADDITIONAL PRINTERS 


MEC 
PC Е023 
3510 


DIABLO 
630 


XEROX 
080 


ANNADEX 
9500 


8501 
9600 
9001 


CHECK OUR LOW PRICES! 


TERMS: Shipping: add 3% for product shipped within continental 
USA via UPS surface (minimum $3.00) И tha Order placed te 
prepald with U.S. funda іп the form of check or money order, 
з Total Charge of $3.00 for shipping la all you реу within the 


continental USA via UPS surface. Allow 14 worong days for | 


personal and 


checks to car. (тин card charges | 


пва с $1000. Mo COD's. FPO, APO of orders outside 
continental USA call or write for shipping charges ос add 10% to 
purchase price (any défarance will be refunded). Cahorws | 
residents add 5% seles lak Al) ofar subject to change o 


withdrawal without notice. 


Сігсіа 337 on inquiry card. 


BIGGEST | 


Discounts Ever On 


1 
| 
| 


зан | 
“еттер а 


Сотриїегѕ, 


Accessories & 


The Following 
NEW Items 


Hewlett-Packard? 
HP-85 
Personal Computer 


Epson® 
MXBO Printer 


Magnavox® 
Odyssey’ 
Home Video System 


Magnavox® 
Magnavision® 
Videodisc Player 


ғ FREE SHIPPING in 48 
| continental contigious 
States. 


® NO SALES TAX collected 
on out-of-state orders. 

* FREE Discount Price List 
available. 


TOLL FREE ORDER NUMBER 
800/531-7466 
Texas & Principle Number 
512/581-2766 
Fort Worth No. 817/625-6333 
Telex Number 767339 


Pan American 
Electronics 


Sales and Maln Office 
Dept. 12 = 1117 Conway Ave. 
Mission, Texas 78572 
NEW Fort Worth Branch 
Dept. 12 * 2912 М. Main St. 
Fort Worth, Texas 76106 


й {таша 
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Listing 14 continued: 


ENDC 
IFEG ISLUMG-1 


LBRA EXBUG GENERATE А LONG BRANCH 

ENDC 
MCRTMP SET * 

BACK1 FILL IN FORWARD REF, OFFSET IN THE BRANCH 
IFEQ BCKLNG GENERATED BY AM "IF", "IFTST", OR "IFCC" 
IFGT (MCRTMP-4-1)-128 

FAIL жж” LONG 'IF* IS REGUCRED ж 


ENDC 

FCD MCRTMP-4-1 GENERATE А SHORT OFFSET 

ENDC 

IFEG BCALNG- 1 

FOB MCRTMP-«-2 GENERATE 4 LONG OFFSET 

ENDC 

ORG MCRTMP 

PUP REMDVE FDINTER TO "IF" OFFBET FROM STACK 

PUSH €-1-ISLONG PUSH LOCATION OF FORWARD REF. OFFSET 

ISLONG SET 0 FORMED BY THIS MACRO, 

END" 
Tribe A AEAEE EAE i AA UE AE UE Dh A OCC EA AE E DAAE И-И. менн ERO 
+ 

ENDIF -- 
* THE 'ENDIF' MACRO IS THE TERMINATING STATEMENT РОЯ THE 
* STATEMENTS CONTROLLED BY THE PRECEDING ‘IF’ OR 'ELBSE' MACRO 
* 
ENDIF НАСН я 
MCRTMP БЕТ * 

BACHI FILL IN FORWARD REF. OFFSET FROM АМ "IF" OR "ELSE" 


IFEG BCKLNQ 
ТЕСТ (MCRTMP-*-1)-128 
FAIL яз LONG ‘ELSE’ REQUIRED «« 


ENDC 
FCD МСАТМР-+-1 GENERATE A SHORT OFFSET 
ENDC 
1ЇРЕ@ BCKLNG-1 
FDB МСАТМР-+-2 GENERATE А LONG OFFSET 
ENDC 
ORG MCRTMP 
Um REMOVE POINTER TO FORWARD REFERENCE FROM STACK 
END 
+ RES PEER EUR ERE EEE REDE REE BREE EE PEE оня EH EH 
ж 
* ІҒТЕТ -- 
* THE 'IFTST' MACRO OPERATES LIKE AN 'IF' MACRO EXCEPT 
ы THAT IT GENERATES А ‘TST’ INSTRUCTION INSTEAD OF А ‘СМР: 
* THE SYNTAX 13: 
Ф 
+ ТЕ ТЕТ “REGISTER OR ADDRESS ЕХРЯЕББІОМ2, CRELATIONMAL ОР». O 
“ 
* THE VALID RELATIONAL OPERATORS FOR USE WITH ‘IFTST’ ARE ‘EQ’, 
ж ‘МЕ’, ‘LT’. AND 'бЕ/ 
E 
IFTST MACR 
ТЕС \3.Ё 
ISLONG SET 1 
ENDC 
IFC Ag. L 
ISLONG SET 1 
ENDC 
IFC XO, A 
TSTA GENERATE "TST" OF ACC. А 
ENDC 
ТЕС “О.В 
TSYB GENERATE "TST" OF АСС В 
ENDC 
ТЕКС \0.А 
ТЕКС \0. В 
TST %0 GENERATE "ТЫТ" OF A MEMORY BYTE 
ENDC 
ENDE 
RELTST ХІ GENERATE RELATIVE BRANCH (FORWARD REF. } 
PUSH #-1~ISLONG PUSH LOCATIOM OF FORWARD REFERENCE 
ISLONG SET 0 
ENDM 


Ee ee a a EEE EERE ЧН REECE BEES OO ee aa H 


IFCC — 

THE 'IFCC' MACRO FUNCTIONS LIKE AN *IF' MACRO. EXCEPT 
IT ONLY GENERATES A ‘BRANCH ON CONDITION’ INSTRUCTION DIRECTLY. 
THIS IS USEFUL BECAUSE IT ALLOWS THE ASSEMBLER TO GENERATE THE 
LABEL FOR THE BRANCH INSTEAD OF FORCING THAT BURDEN ON THE 
OVER-WORKED PROGRAMMER, THE ВУМТАХ 15: 


IFCC {RELATIONAL OPERATOR? 


THE VALID REALTIOMAL OPERATORS ARE: ‘EG’, “МЕ”, ‘GE’, "'GT', 
‘LE’, AND *LT* 


er eo PE RHR EERE ж 


Listing 14 continued on page 222 


К SR AARZRRARSRARRSRRARRRARRRIARARSRRRSZSZRARRRRSRRRARRRRRBARASL 


4MHZ, DOUBLE DENSITY,COLOR & В /W 
GRAPHICS . . THE LNW80 COMPUTER 


When you've compared the features of an LMMBO Computer, you'll quickly 


understand why the LNWBO is the ultimate TRABO softwara compatible system, 
ШЫ RESEARCH offers the most complete microcomputer system at an outstand- 


ing low price. 


We back up our product with an unconventional b month warranty snd в 10 


days full refund policy, 1655 shipping charges. 


LNWRO {кирир г R^ аэ = а ow њади отоп B EXE + э 4 а оп о коп + 
ІМЫВО Computer w/Sfa Honitor А one S" Driva ........ $1 
Ali orders must ba prepaid, СА residente please include 5% sates 


Contact іш For shipping charges 


* ТА5В0 
“ғ РИС 


Product of Tandy Corporation, 
Product of Personal Microcomputer, Inc. 


(МУ/80 


- BARE PRINTED CIRCUIT BOARD В MANUAL n. s eo e » 589.55 


The LAWBO = А high-speed color computer totally compatible with 
the TRS-BO*, The LMWBO gives you the edge in satisfying your 
computation needs іп business, scientific and personal compota- 
tion, With perfarmance of 4 MHz, 280A CPU, you'll achisva par- 
formance af over twice the processing spasd of а TR5-BÜe. This 
means you'll get the performance that is comparable to the most 
expensive microcomputer with the compatibility to the world's 
most popular computer (TRS-BQ*) resulting іп the widest soft- 
warm base, 


FEATURES: 
‚ TRS-80 Model 1 Level 11 Software Compatible 
. High fesalution Graphics 
. ЖЕ Output - 394 x 192 in B Colors 
. NTSC Video оғ RF MOD – 128 x 192 in E Colors 
Black and White - 480 x 192 
4 МН: CPU 
500/1000 Baud Cassette 
Upper and Lower Case 
16K Bytes RAM, 12K Bytes ROM 
So)der Masked and Silkscreanad 


коз b ic" 


LNW SYSTEM EXPANSION 


- BARE PRINTED CIRCUIT BOARD 
AND MANUAL 


пт ee = 4 A в йө 


‚ › « 369,95 
WITH BOLD COMNELTOMS , ,.....:. 584.95 


The System Expansion will allow you to expand your LINEO, TRS-BD* 


or РМС-Я0*%* to a completa computer system that is still totally 
software compatible with the TRS-20* Model | Lave] 1І, 


FEATURES : 

32% Bytes Maeory 

5" Fluppy Controller 

Serial RS232 20а 1/0 
Parallel Printer 

Real Тіке Clock 

Screen Printer Bus 

бл Board Power рју 

Solder Masked and 511ЕБЕТЕЕПЕЧ 


LNW RESEARCH 


С OR PORATION 


2620 WALNUT ST. 
TUSTIN СА. 92680 


"A da à a + 


ORDERS & INFO. NO. 714 - 544 - 5744 
SERVICE NO. 714- 641-8850 


1 
tax 


51,450.00 
915.00 


COMPARE THE FEATURES AND PERFORMANCE 


FEATURES НИВО РНС-В0** NOEL TI 1 
PROCESSUR 4,0 МН 1,8 Іш? 2.0 Кн? 
LEVEL |1 BASIC INTERP. YES YES LEVEL ТИ 
BASIC 
18520 MODEL J LEVEL 11 COMPATIBLE YES YES й 
48K BYTES RAM YES YES YES 
CASSETTE BAUD RATE EOD 1000 500 500/150 
FLOPPY OTSK CONTROLLER SINGLE/ SINGLE SINGLE / 
DOUBLE DOUBLE 
SERIAL 85232 PORT YES Yes YES 
PRINTER PORT YES Es YES 
REAL TIME CLOCK YES YES YES 
24 К BO CHARACTERS YES № NO 
VIDEO MMI TOR YES YES YES 
UPPER АЙП LOWER CASE YES OPT LONAL YES 
REVERSE ¥IDED YES ж на 
KEYBOARD 63 KEY S3 KEY 53 KEY 
HUMERIC KEY PAD YES ND YES 
B/W GRAPHICS, 12а X 4d YES YES YES 
WI-RESOLUTION B/W GRAPHICS, #80 X4 192 YES м #0 
WI~RESOLUTIOM COLOR GRAPHICS (ATSC), 

128 X 192 IN & COLORS YES #0 т 
WI-RESOLUTION COLOR GRAPHICS (RGE), 

384 % 192 ІН B COLORS OPTIONAL HO № 
WARRANTY 6 НОНТН5 90 DATS 90 DAYS 
TOTAL SYSTEM PRICE $1,915.00 — 51,840.00 52,187.00 
LESS MONITOR AND DISK ORIVE $1,450.00 $1,375.00 --- 


- 


Circle 224 on Inquiry card. 


LNDoubler а DOS PLUS 3.30 


fasemb led and Tested w/DOS PLUS e a EEE E EE ТОЛОП 
Double-density disk storage for the LAW Research's "бұз n= 
sina" or the Tandy's "Expansion Interface". The Doubler ‘ts 
totally software compatible with any double density software 
generated for the Percom’s Doubler***, The бое И provides 
the following outstanding features. 


Store up to 350K bytes on à tingle 5" disk 

Single and double density data separation 

Precision write precompansation circuit 

Software switch between single and double density 

Eaty plug in installation requiring no etch cuts, jumpers 
or saldering 

. 35, 40, 77, ВО track 5° disk operation 

. 120 day parts and labor Warranty 


жі Douhler 1$ а product of Percom Data Company, Inc. 
005 PLUS 3.30 
Micra Systems software's double density disk operating system. 


This operating system contains aj] the outstanding features of 
а well developed 005, with ease іп useebility. 


KEYBOARD 


LNW&O KEYGDARD KIT = аз з в э >» ос ө т + + a MEO 


The Keyboard Kit contaim s 63 kay plus a 10 key, P.C. board, and 
remaining components, 


CASE 


СИМВО CASE... . 4 "n ТЕГ 


The straam!ine design of this mata! cose wi}? house the LIMBO, 
LUN System Expansion, LINGO Keyboard, power supply and fan, 
LXDoubler И, or LNW Data Senarator. This kit includes all the 
hardware to mount at) of the above. Add $12.00 for shipping 


PARTS NC ае FROM LNW RESERARCH 


+ k = + + а 


э » 8 Е 


‚ 4116 ~ 200% RAM 
Е chipset, ,,....,,,.... $26.00 
ото: ЗО Оо $33.50 
16 ПетЕ.............. $64.00 
24 chip set фӨее 9 8 à т 8$ з 9 ы», $84.00 
32 сМр<ес,..........,;. $124.00 
LNWBD "Start up parts sat" LIMÉO-1 . a.a 4} , $82.00 
. LNWBD "Wideo carts sat" ИМ? .....:., $31.00 
. LNWBO Transformer LINBO-3 as 4 4: > 318,00 
. LAWBO Keyboard cable LNWBO-4 .,,,, , „ 115.00 
. 40 Pin computer to expanrian са... 4. . 115.00 
» System Expansion Transformer, ,.. ....,., 919.00 
= Fleppy Controller (FDY?271) and UANT (TR1502) . . . $30.00 


VISA MASTER CHARGE UNLESS NOTED 
ACCEPTED ADD $3 FOR SHIPPING 


гепаонасаввавветазееезбезәебвеевеенвәтетаваевеезттезееетевзаевеевеоевизевттооасааоәвветтетвевагеезесиввивевәтаевазевевевеевееве 


Hello. 
This is the APPLE 
talking. The message 
is: Don't byte your 
APPLE. Use COGNIVOX 
to speak to it! 


1 ат now listening 
for your reply... 


Let's face it. Voice UC is a fasrinating and efficient way 
communicate with computers. And now, thanks 10 
VOICETEK, Yoice ШО peripherals are easily available, 
razy (о use and very affordable. 


lf you пәлі an APPLE П computer, COGNIVOX modet 
V 10- 1003 will enable your computer to understand your 
spoken commands and talk back with clear, natural soum- 
ding vuice. 


СОСМІУОХ сал be trained 10 recognize up lo 38 words or 
short phrases chosen by the user. To train COGNIVOX to 
recognize a new würd, you simply терегі the word throe 
times under the prompting of the system. 


COGNIVOX will also talk with & vocabulary of 32 words 
or phrases chosen by the user. This vocabulary із indepen- 
dent of the recognition vocabulary, so a dialog with the 
computer is posible, The speech output ін natural scunding 
since it Is a digital recording of the user voice wing a data 
compression algorithm. 


For applications requiring more than 32 words, you can 
have twn or more vocabularies of 32 words and switch back 
and forth between them. Vocabularies can also be stored бп 
disk. 


COGNIVOX V 10-1003 comes complet with microphone, 
power supply, software on cassette end extensive manual, 
ready to plug in and use. It cmt caer онин 
and thus # leaves the valuable expansion dots free for other 
peripherals 


Softwure provided with the unit includes demonstration 
programs and two voice operated, talking video рате! И ls 
also very пиу іп incorporate voice im your own programs. А 
dangle statement from BASIC is al] thet is needed to either 
recognize or say a word. 


COGNIVOX can be used аз ап educational tool, a data en- 
try devira when hands and/or eyes are busy, an aid to the 
handicapped, а foreign inngungn translator, а sound effects 
generalor, an intelligent telephone answering maching, a 
talking caltulator. Using ап IEEE 488 interface card vou 
can amirol by vaice instruments, plotters, test systems. And 
all these devices can talk back to you, telling you their 
readings, alarm conditions, even their name. 


COGNIVOX V10- 1003 costs $249 plus 65 shipping (СА гез. 
add 6% (ax). Software on diskette (DOS 3.3) with extra 
features to save vocabularies on disk, $19. Order hy mail or 
cull us at (803) 685-1854, ВАМ to SPM PST, M-F and 
charge И on your MASTERCHARGE or VISA. Foreign 
orders welcome, add 10% for air тай shipping and handi- 
Ing, СОСМУОХ is bucked by а 120 day limited warranty 
against manufacturing defects. 


СЕИ 
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Listing 14 continued; 


IFCC МАСЫ 
IFNE NARG-1 
IFNC NLL 
FAIL ++ ONLY ONE ARGUMENT (A RELATIONAL OPERATOR? ALLOWED ++ 
ENDC 


TEST FOR VALID MACRO CALL 


ENDC 

IFC Sisk 

ISLONG SET 1 TEST ЕПН SHORT OR LONG BRANCH. 

ENDC 

RELCC %0 GENERATE CONDITIONAL BRANCH (FORWARD REF, ) 


PUSH #-1-ISLONG 
ISLONG SET О 
ЕМОМ 
таа 


PUSH LOCATION OF FORWARD BRANCH. 


+ 
+ WHILE -- 
в THE 'WHILE' MACRO EXECUTES THE STATEMENTS FOLLOWING 
ы ІТ UP TO THE 'ENDWH' AS LONG AS ITS CONDITIONAL EXPRESSION 1S 
4 TRUE. THE SNTAX 15: 
> 
* WHILE <REGISTER NAME>. CRELATIONAL OPERATORS, CADDRESS EXPRESSION» 
© 
WHILE MACR 

ТЕМЕ NARG-3 TEST FOR VALID MACRO CALL. 

ІҒЫС Ма, 

FAIL #8 ‘WHILE’ REGUIRES 3 ARGUMENTS s« 

ENDC 

ENDC 

IFC 3,L TEST FOR LONG BRANCH INDICATOR 
IBLONG SET 1 

ENDC 

PUGH # PUSH POINTER ТО TOP OF LOOP. 

REGTBT ^O TEST FOR VALID REGISTER. 

СМР\О хе GENERATE CMP INSTRUCTION 

RELOP \1 GENERATE CONDITIONAL BRANCH OUT OF LOOP {FORWARD} 


PUSH *-1-ISLONG 
ISLONG SET 0 
ENDM 
АРЧАР ОФ ЧЕЗАРЕ Ф ЧРАТЕР РРР ЗАФАР ЧР ЧУРА а ааа TE аа аа аа а 


PUSH LOCATION ОЕ FORMARD REFERENCE. 


E 
ж ENDWH ~- 
” THIS MACRO TERMINATES THE STATEMENTS WITHIN А *'WHILE" 
* LOOP, 
a 
ENDWH MACR 
IFC OL 


FAIL += THE 'LONG" SHOULD ВЕ PLACED ON THE ‘WHILE’ же 
ENDC 
MCRTMP SET + 
BACK1 
IFEG BCKLNG 
ТЕСТ -IMCRTMP*2)-9-11-12B8 
FAIL +» LONG ‘WHILE’ IS REGUIRED ++ 
ENDC 
FCE iMCRTMP*2)——1 
ENDC 
IFEG BCALNG-1 
FDB (MCRTMP+3)-e-2 
ENDC 
РОР REMOVE POINTER TO FORWARD REFERENCE FROM STACK 
BACK 1 GET POINTER TO TOP OF LOOP 
X. А EGU ж 
ORG MCRTMP 
IFEG BCKLNG 
BRA 4. A 
ENDC 
IFEG BCKLNG-1 
LBRA 4.4 
ENDC 
РОР 
ЕМОМ 
ааа аА О ЕЗАРА ЗЧ И И А Аана а а ФБА ААРААН ОЧ ЗАА ААРА А ЧЕЗ Че 


GENERATE DFFBET IN FORWARD REFERENCE OF “WHILE” 


GENERATE A SHORT OFFSET 


GENERATE A LONG OFFSET 


CREATE BRANCH BACK TD TOP OF LOOP 
GENERATE А BHORT BRANCH. 


GENERATE А LONG BRANCH 


E 
* REPEAT — 
r1 THE STATEMENTS BETWEEN А ‘REPEAT’ AND AN ‘UNTIL’ MACRO 
+ ARE REPEATED UNTIL THE CONDITIONAL EXPRESSION BECOMES TRUE 
E 
REPEAT MACR 
IFC (0.1. 
FAIL ++ PLACE ‘LONG’ ON THE ‘UNTIL’ же 
ЕМЕС 
PUSH + PUSH POINTER TO TOP OF THE LOOP 
ЕМОМ 


ИИ ркте ти ФАЧ ВЕЧАР тте тент и 


ж 
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It's grown into 


complete 


family of quality low cost digital plotters 
with one, six and eight pen models available 


In just a few short years, the HIPLOT 
has become the most popular digital 
plotter among small systems users. With 
a record like that, what can we do for an 
encore? WE'VE INTRODUCED А 
COMPLETE LINE OF HIPLQTS... with 
a model suited for just about every plot- 
ting application. 

Тһе HIPL@T DMP Series is a new 
family of digital plotters with both 
"standard" and “intelligent” models 
available with surface areas of 
8%”х11” (DIN A4) and 11"Х17” 
(DIN A3). For the user needing a basic 
reliable plotter, we have the “old stan- 
dard” DMP-2 (814 " 117) and the “new 
standard" DMP-5 (11% X17”). For those 
needing a little more capability, there 
are the DMP-3 (8%%7Х117) and the 
DMP-6 (11* X17") —both microprocess- 
от controlled and providing easy remote 
positioning of the X and Y axes 
(perfect for the OEM). For 
those who want this in- 


TM HIPLOT and DM/FL are Trademarks 
of Houston Instrument 
е Regislered Trademark of Canironics 


Yes, they are UL listed!** 


telligence plus the convenience of front 
panel electronic controls, we've provid- 
ed the DMP-4 (8'4°Х11”) and the 
DMP-7 (11" x 17^). 

The "standard" plotters come com- 
plete with a RS-232-C and a parallel in- 
terface. The “intelligent” DMP plotters 
accept data from either an RS-232-C or 
Centronics® data source. For the "stan- 
dard” plotters, software is available 
from our ever expanding "Micrographic 
Users Group”. The "intelligent" 
HIPLQTs use our exclusive DM/PL™ 
language which minimizes plot software 
to a fraction of that normally associated 
with digital plotting. 

And that's only part of the story. 
Now уси can enjoy the advantages of 
multi-pen plotting capabilities with ail 
ях HIPL@T models. The DMP-2, 3, and 
4 are available in a 6-pen format 


GRAPHICS DIVISION OF 


BAUSCH & LOMB 
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— there's an 8-pen option for the 
ОМР-5, 6, and 7. бо you can now have 
multi- color graphics under program 
control at an affordable HIPLQT price, 

With the new DMP Series, high quali- 
ty digital plotting can now be a part of 
your system. It just doesn't make sense 
to be without this valuable tool when 
there is a DMP plotter with the plot size, 
speed and capabilities that are exactly 
tailored ta your specific needs ... and 
your budget, 

Prices for the DMP Series start at only 
910857. Multi-pen plotters start at a low 
61480”, 

For complete information, contact 
Houston Instrument, 8500 Cameron 
Rd., Austin, Texas 78753, (512)835-0900. 
For rush literature requests, outside Texas, 
call toll free, 1-800-531-5205. For technical 
information ask for operator #5. т Europe, 

contact Houston Instrument, 
Rochesterlaan, 6 8240 Gistel, 
Belgium. Phone 059/277445, 


"OMP 2, 3 and 4 UL listed 
DHP 5, 6 and 7 UL listing pending 
"U.S. Domestic Price only. 
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Text continued from page 208: 


e ability to define macros with sub- 
stitutable parameters 

* conditional assembly directives 

* ability to change the value of a 
label 


Most macroassemblers provide these 
three capabilities, and it is surprising 
that structured statements are not 
more widely used. In fact, structured 
statements may be added to an as- 
sembler that has no built-in macro 
facility by writing a preprocessor pro- 
gram to expand the structured macro 
statements. [ will discuss this in more 
detail later. 


Evaluation 

А possible objection to the use of 
structured macros is that they in- 
crease translation time for a program. 
However, they may also save time by 
making it easier to read, debug, and 
maintain an assembly-language pro- 
gram. А decrease in errors, and the 
ability to locate these errors more 
quickly, will mean fewer necessary 
translation: and an overall decrease 
in time spent. 


Listing 14 continued: 


UNTIL -- 
THE 
THE SYNTAX: 


‘UNTIL ' 


à & ebb e 


UNTIL HACR 
IFNE NARG-3 
IFNG ^3.L 

FAIL ++ 
ENDC 
ENDC 
IFC KaL 
ISLONG SET 1 
ENDC 
MCRTMP SET + 
BACK1 
V. А EQU 4 
ORG MCRTMP 
POP 
REGTST \0 
СМР\О \2 
RELOP \1 
ORG *-1-ISLONG 
IFEG ISLONG 
IFGT -i*, A-4-1)-128 
FAIL ## LONG 
ENDC 
ЕСП \, А-ж-1 
ENDC 
ТРЕ@ 1SLONO-1 
FDE X. à-*-2 
ENDC 
ISLONG SET О 
ENDM 
It is difficult to express the degree 
to which these structured macros ease 


assembly-language programming. 
The improvement is mainly subjec- 


MACRO TERMINATES А 


UNTIL <REGISTER NAME>, <RELATIONAL ОРЕНАТОВ-», <ADDRESS 


‘REPEAT’ LOOP, IT HAS 


EXPRESSION 


TEST FDR VALID MACRO CALL 
‘UNTIL’ REGUIRES 3 ARGUMENTS жа 


TEST FÜR LONG SRANCH INDICATOR 


RETRIEVE POINTER ТО TOP OF THE LOOP 


REMOVE POINTER FROM STACK 


GENERATE COMPARE INSTRUCTION 
GENERATE RELATIVE BRANCH ТО TOP OF LOOP. 


FILL IN OFFSET OF BRANCH ТО LOOP ТОР, 
‘UNTIL’ IB REGUIRED #+ 


GENERATE A SHORT OFFSET. 


GENERATE A LONG OFFSET. 


tive, and it must be experienced. 
Macros have been heavily used for 
over ten months on a major program- 
ming project, the MC6839 floating- 


БО MHz DIGITAL MEMORY OSCILLOSCOPE 
IN A PERSONAL COMPUTER 


TWO CHANNEL DIGITAL MEMORY 
OSCILLOSCOPE. The Model 85 
provides two signal Inout chan- 
neis on one board and the time 
base system on a separate 
boord Both vertical channels 
hove a ful 5O MHz bandwidth, 
Digitization is performed by high- 
speed sampe ond hold circuitry 
and an eight bit A/D converter to 
ensure high resolution and ac- 
curacy. 

FULLY PROGRAMMABLE. Auto- 
mated measurements were 
never simpler. Programmable 
features such as vertical atenuo- 
tion, time base, tigger level 
AC/DC Input and more, make the 
Model 85 a true taboratory and 
factory quality instrument. 


Northwest Instrument Systems, Inc. 
РО. Box 1309 • (503) 279-1434 
Beaverton, Oregon 97075 
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APPLE ІР and APPLE {| PLUS" COM- 
PATIBLE. The Model 85 Digital 
Memory Oscilloscope plugs 
directly into the Apple I 

slots, Easily Insfalled-just plug in 
the vertical and horizontal boards, 
attach. probe connectors, load 
the software, and you are ready 
to make precision measurements. 


DIGITAL STORAGE. All the conven- 
lent fectures of digital storage: 
refresh display for easy viewing. 
precision measurements, un- 
limited storoge time. signal pro- 
cessing, waveform storage on 
disk, and hard copy output. Now 
with the Model 85 Oscilloscope 
and personal computer combin- 
ation, you can create your own 
sophisticated signa! analysis 
system, 
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A NEW PERFORMANCE STANDARD. 
The Model 85 Digita Memory 
Oscilloscope establishes а new 
perfomance standard In inshu- 
ment systems. Furthermore, priced 
at less than $1000, It represents 
outstanding value. For more infor- 
mation on the Model 85, send for 
a copy of our product brochure 


“Trademark of Apple Computer Inc. 


зо к 


езгеге» $464 gY 


EL 


NORTHWEST INSTRUMENT 


SYSTEMS, INC. 


MODEL 85 OSCILLOSCOPE 
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T he Perfor 
Leader .... 


Non-Glare Green Screen 


260240166 666 6 6 6 6 


4.. р 04442 Tilt and Swivel 
Protected Fields 
8 r 10 Character 

Resolution 
Visual Attributes 


— Code Compatible 
with 912/920 and 
910/950 TeleVideo 

Products 


' RS232C€ Printer Port 
25th Status/User Line 

Time of Day 
Character Sets 


(Spanish, German, 
French, English) 


NEW YORK /NEW JERSEY Morris Plains (201 


а! 
Model 925 


Now you сап have it all with 
TeleVideo' new 925. Code compatible 
with our 910 and 950 terminals, the 
925, with its 6502 microprocessor- 
based control board can emulate our 
912/920 models while operating at 
speeds up to 19.2К baud. This allows 
you to grow within the'leleVideo 
family of terminals, from the conver- 
sational to the smart. 

The 325, a modular designed unit 
that uses the same power supply, 
monitor, and keyboard as the rest of 
TeleVideo’s family, has built-in proven 
reliability and quality from begin- 
ning to end. TeleVideos 231 non- 
glare, tiltable, green screen and 
detached selectric style keyboard 
make tlie 925 a comfortable, low 
stress terminal to use. 

They ofler you options: we give 
you standard features like RS232 
printer port, X-on/X-off control, 22 
function keys, user line, 25th status 
line with setup mode, local duplex 
edit modes, and many more. 

Nationwide service is available 
from General Electric Company 
Instrumentation and Communication 
Equipment Service Centers. 

Contact TeleVideo today for 
information on the Performance 
Leader, the 925! 


е TeleVideo 


TeleVideo Systems, Inc. 


| 1170 Morse Avenue, Sunnyvale, СА 94086 
408/745-7760; 800/538-8725 (toll-free outside California) 


CALIFORNIA Santa Ana (714) 557-6095 ° Sunnyvale 201) 745-7760 * MASSACHUSETTS Boston (617) 668-6891 


267-8805 • TEXAS Dallas (214) 980-8978 


ILLINOIS Bloomingdale (312) 351-9350 « GEORGIA Atlanta (404) 255-9338 


EUROPE London 44-9905-6464 


You can save buying wholesale with our buying service. 
Ая your agent we will buy computer equipment on the 
wholesale market for you. Our fee is one fourth of what we save 
you off the list price. We have access to over 500 
turers, Call for present wholesale market condifions. Examples of 
total prices being paid by our clients (including cur fee) are: 


COMPUTERS 

Alpha Micro 1030 $12,047.00 Dynabyte 5200-52 4,895.00 
Alpha Micro 1051 17,634.00 Dynabyte 5618-А] 8,396.00 
Alpha Micro AM-1011 9313,00 IthacaC.B.128KSS/OD 5,421.00 
Altoa 8000-10 6,397.00 IthacaSys.2A W/Panel 2,941.00 
Altos 8000-15 3,585.00 NEC 8001A 1,014.00 
Altos 8000-2 2,629.00 МЕС 80124A 600.00 
Apple 2 + 48K 1,208.00 NEC 8031A 1,014.00 
Archives Model | 4,794.00 North Star 64K DD 3,073.00 
Archives Model П 5,532.00 North Star Advantage 2995.00 


PRINTERS 
Anadex 9000 
Anadex 9501 

C. lloh 25 P 


C. itoh 45 Р 


For latest wholesale prices and to order Call Toll Free 
800-227-2288. In California call 415-376-9020. 
Assembly, integration and testing also available tram 
our service department. 


ASK ABOUT OUR LEASING PROGRAM. 


al 3% handling fee. Те IAE Ur Conte ibn 
notice. Minimum fee $100. 15% cancellation fee. 


VISA* | master charge 
| іні мҰ?ұявамыь “ 
| —— H 2 шш 


1535 School St., Suitet 101, Moraga, СА 94556 
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point ROM {read-only memory) and 
they have proved indispensible for re- 
ducing the complexity of that pro- 
gram to manageable proportions. 


Extensions 

Ап old adage states that no pro- 
gram is ever complete, and it is true 
that several other structured macros 
could be easily added to the existing 
set. Four straightforward additions 
would be to create TST and CC forms 
of the WHILE and UNTIL macros. А 
FOR loop, such as that in Pascal, 
would be useful, but would present a 
substantially more formidable imple- 
mentation problem. Át present, the 
equivalent of a FOR loop can be 
created out of a WHILE...ENDWH 
structure. 


Macros in Other Languages 

While facilities for subroutines are 
almost universally available, facilities 
for using macros are available in rela- 
tively few languages. Assembly lan- 
guages are an exceptional case in that 
most assemblers provide at least a 
rudimentary mechanism for defining 
and using macros. Аз a result, the 
power and generality of macros are 
not widely appreciated. 

Two notable exceptions lift macro 
programming out of the realm of as- 
sembly language. One is a book by 
Brian W Kernighan and P J Plaguer, 
entitled Software Tools (Addison- 
Wesley, 1976). Macros are used to 
add structured control statements to 
FORTRAN, which has resulted in a 
new language called RATFOR (Ra- 
tional FORTRAN). Software Tools 
uses RATFOR to present a series of 
increasingly complex programs that 
culminate in a macroassembler pro- 
gram. This macroassembler takes a 
RATFOR program as input and 
creates an equivalent FORTRAN pro- 
gram, which may then be translated 
and executed as usual. RATFOR is an 
excellent example of a high-level lan- 
guage made more structured through 
the use of macros. 

The second exception is the C 
programming language, which uses a 
simple macroassembler as the first 
step in translating C programs, 
Macro expansion constitutes the first 
step in translating a computer pro- 


You тау be holding 
he most important Зо улпге 
_ you could ever own... 
in the Palm of ` 


our Hands 


TITLE: “THE PROGRAM WRITER/REPORTER’ ” 


Enables ANYONE to write complete, running, debugged BASIC LANGUAGE Pro- 
grams in 35 lo 40 minules with NO PRIOR PROGRAMMING KNOWLEDGE OR 
ABILITY. 

IF you are one of lhe many who bought a microcomputer in the bellei thal wiih 
just a little studying you could write your own programs, you now know that you 
сап“. 

IF you, as a businesman, thought! you could have stock software modified at в 
reasonable cost with reasonable results, you know Ва!’ not possible either. 

IF you are a hobbyist getting tired of the untold hours it takes іо write a program, 
only lo find it takes more houra 1o debug than to write. 

IF you are a skilled programmer you don't have іо be reminded of the repatitiaus 
lime spent on each new application. 

IF you have left your micro-computer siliing somewhere gathering dust. . . meet 
THE PROGRAM WRITER/REPORTER" . 

THE PROGRAM WRITERIREPORTER?* із not just another data base generator. 

THE PROGRAM WRITER/REPORTER* , at your direction, makes complete tun- 
ning programs that are thoroughly documented, easy to modify at any time by YOU! 

THE PROGRAM WRITER/REPORTER* cuts programming time up to 90% for a 
skilled programmer. 

THE PROGRAM WRITERIREPORTER* will make anyone a skilled programmer іп 
30 to 35 minutes! 

THE PROGRAM WRITER/REPORTER* doas the work! You can answer the simple 
díreci questions and THE PROGRAM WRITEA/REPOATER® CREATES. .. AND ALL 
IN BASIC LANGUAGE. 
oe HE PROGRAM WRITER/REPORTER®* has produced a program, can И be 
m 
A. Yes, the resulting program is modular, fully documented and readily accessible 
for alterations or deletions, 

О. Does the program created use so much disc space thal there 15 very little space 
lett for the record storage? 

А. Мо, the code produced is axtremely compact despite complete documentation. 
M requested THE PROGRAM WRITER/REPORTER* will even "pack" or compress 
а=" You may even delete the "remarks" making li aven тога spaca 
efficient. 

О. Mus! | be expert of even conversant with Basic Language? 

A. No, all questions to and answers from the operator require no computer 
language knowledge, simple every day English will do. 

Q. What about math ability? 

А. If you сап count your fingers and toas, you'll һауа no problema. 

Q. Will the programs which | produce with THE PROGRAM WRITER/REPORTER* 

ba bulky, siow or amateurish? 
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А. No, the resulting programs will ba sophisticated and extremely (азі operating. 

For example, should you create а mailing list or inventory program, tha time for any 

qM i be retrieved and displayad from a full disc would take a maximum of 
second. 

к m the programs produced conform to a pre-determined format and Ше 

engi 

A. No, you detarmine format and file size to fit your requirements. You may have аз 

many as 300 fields or as [ew as 1. 

О. Can | develop my own businass programs"? 

&. For the most part, yes. 

а. What are the limitations? What programs can | produce with THE PROGRAM 

WRITER/REPORTER"* 7 

А. Your own ingenuity and hardware limitatlons. 100's ol different programs. 


TECHNICAL ASPECTS 

The Raporter Package - makes reports your way. 

Record access by a hashing algorithm guaranteeing fast record relrieval. 

Duplicate keys permitted. 

Record deletion automatically supported. 

Record access and file maintenance is user transparent. 

Minimal diac overhead since thera is no special assembly language routine call- 
ed. No "Basic" overhead. 

Programs produced сап be Iransportad between 6800, 6502, 8080, ZBO, BOBS, БОВЕ 
and 28000 based systems. 

Can be used with Micro-Soft Basic and CP/M systems. 

Complete file maintenance including up-date of any record іп any На, дана 
and add new records even with duplicate key. 


ШВ vanioves 


— 800-255-5119 


Vital 
Information ІМ. 7899 Mastin Dr. Overland Park KS 66204 


gram, and in C, as well as RATFOR, 
the macroassembler consists of a sep- 
arate program that is run before the 
main translator program, 50 if you 
possess a macro preprocessing pro- 
gram, you need never program in a 
language that lacks structured control 
statements. 

| cannot leave the subject of macros 
without including one final comment 
about the generality of their useful- 
ness. Macros, acting as they да at 
translation time, are really transfor- 
mations of written text, and that text 
need not be a computer program. Por 
example, a set of macros could be 
used to expand into standard head- 
ings and endings for writing business 
correspondence. 


A Step in the Right Direction 
The title of this article was chosen 
to imply a sense of progress not yet 
completed, The structured assembly- 
language statements presented here 
are only the first step in spreading the 
benefits of structured programming 
to languages that are currently not 
well structured. Control structures 


DOGU 


ИТТЕ; 
dexing program 


are easy to implement and can be 
added to even the most primitive pro- 
gramming language, but there are 
other aspects of structured program- 
ming that have yet to be explored in 
connection with assembly language. | 
will briefly examine two of these 
aspects: data structuring and subrou- 
tine structuring. 

High-level languages such as Pascal 
and C provide atomic data types, 
such as numbers and characters, 
which can be built up into data 
structures. À data structure is a com- 
plex combination of data types re- 
ferred to by a common name, the 
subparts of which can be accessed in a 
consistent manner. Ап array is just 
such a data structure having every 
element of the same data type. 

The most general form of a data 
structure contains any number of ele- 
ments of differing types (called a 
"record" in Pascal and a "structure" 
in C). Is it possible to add similar data 
structures to an assembly language in 
the same way that control structures 
were added! At present, the answer 
appears to be по, 
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One advantage offered by high- 
level languages over assembly tlan- 
guages is the association of a specific 
type to each data element. Part of the 
reason modern compilers are more 
complicated than assemblers stems 
from the type-checking that occurs as 
each use of a data item is being 
translated. T ype-checking is too com- 
plex to be performed by a macroas- 
sembler; it could be added to an as- 
sembly language only by performing 
an extensive rewrite of the assembler 
program. 

The languages PL/M, from intel, 
and MPL, from Motorola, represent 
attempts at marrying data structures 
and other high-level concepts to as- 
sembly-language programming, but | 
am not sufficiently familiar with them 
to evaluate their effectiveness. 

Subroutine structuring partakes of 
particular aspects of both structured 
control and structured data, but it is 
such an important (and complex) 
aspect of computer languages that it 
deserves separate consideration. Sub- 
routine control structuring consists of 
nothing more than the run-time ex- 
pansion examined earlier. Subrou- 
tines appear in a program much as the 
other control structures: they are 
made up of structuring statements 
that bracket a block of assembly-lan- 
guage statements, and that block of 
statements may itself contain nested 
subroutine calls. 

However, more than control is 
passed to a subroutine, Data in the 
form of subroutine parameters is alsa 
transferred. In standard BASIC, all 
the data used in a subroutine is global 
(ie: it exists both inside and outside 

the subroutine). Languages like 


Разса] and С allow subroutines to 


have parameters and data that are 
local to the subroutine and exist in 
computer memory only while the sub- 


routine is being executed. 


“Тһе MC6809 and MC48000 micra- 


processors both contain machine in- 
structions that aid in passing param- 
eters to subroutines and in creating 
data local to a subroutine, The devel- 
opment of methods thay will extend 
assembly languages in order to ex- 
press these subroutine structures pro- 
mises to be a fruitful area for further 
work. E 


MIKBUG and the TRS-80 


Part 1: A Cross-Assembler 
for the Motorola 6800 


Robert Labenski 
145 Steele Rd 
West Hartford CT 06119 


I've always appreciated my TRS-80 Model I, largely 
because it's so easy to use, Recently, however, this ap- 
preciation heightened considerably when I bought the 
Motorola 6800 evaluation kit (MEK 6800 D1). That's 
when I realized 1 had become spoiled by the sophistica- 
tion and ease of use of the Radio Shack machine. 

The D1 comes with a minimum of programming sup- 
port: а machine-language monitor called МКВОС. It 
does a good job as a monitor, but after two years of using 
a disk-based editor/assembler, who wants to hand-as- 
semble object code and load it 2 bytes at a time? 

This prompted me to write a full programming system 
for the D1 kit. The programs run on the TRS-80, which is 
connected to the 21 as a terminal. Аз far as the D1 is con- 
cerned, the TRS-80 is nothing more than an I/O (in- 
put/output) terminal; little does the D1 know that the 
TRS-80 is also serving as a cross-assembler with file 
capabilities, a downloader, and a debugger! 

To use this programming system, you need: 


е the Motorola МЕК 6800 D1, or any other 6800-based 
system running MIKBUG 

ea TRS-80 Model I with 48 K bytes of programmable 
memory, one disk drive, and an RS-232C interface 

€ connecting cables from the TRS-80 to the 01 via their 
RS-232C channels 


You don't need the disk drive if you rewrite all the file 
I/O sections for tape instead of disk. 


I've divided this article into two parts. Part 1 describes 
the editor and cross-assembler—the program that inputs 
your 6800 source code and outputs 6800 object code. 
Both source and object code are saved on disk. Part 2, in 
next month's BYTE, describes the downloader (the pro- 
gram that transfers the 6800 object code into the correct 
memory locations in the D1 system) and the debugger, a 
function that allows your TRS-80 to act like an enhanced 
D1 terminal. 


The Editor and Cross-Assembler 

The editor and cross-assembler program is written in 
TRS-80 Disk BASIC (see listing 1). 

When I write programs that have severa] commands 
associated with them, I program а help screen. Figure 1 
(on page 242) is a copy of this screen. It contains all the 
commands needed to make the program usable. 

When the prompt, "READY*", is displayed, the 
following general-purpose commands may be used: 


H Display the help screen of figure 1. 

F Request for file I/O. You are asked whether 
you wish to save or load and what files you 
wish to use. 

Clear the system and restart the assembler. 
Assemble the source code stored in the systern. 
Display the symbol table used to resolve ad- 
dresses encountered during an assembly. 


Text continued on page 242 


л Су 
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Listing 1: The editor and cross-assembler program written in TRS-80 Disk BASIC. 


188 ' MINI 6888 COMPILER FOR THE TRS-88 

118 ' ROBERT LABENSKI WEST HARTFORD CONN 

128 ' 

158 CLEAR 12888:DEFINT А-2 

148 DINS#( 208) 'SQOURCE DATA 

158 ОІММОЖС 188) 'DOPERATIGNS МУІМРІ ТЕП ОРЕКАНО5 

16@ ОТМОР$‹ 1899) ' FULL OPCODES 

178 DIMEREC16) ' BRANCH INSTRUCTIONS 

189 DINGBS( 286) ' OBJECT 

198 DIMADcO2808) 'ADDORESS 

200 ПІМІНЗС 1802 ' SOURCE LABELS LC-INDEN 

219 DIMLNCOJOB) ' LINE & OF LABELS 

220 OINARCIG@) ' LIMES NEEDING AQDRESS RESOLUTION AC=INDEX 
238 GOSUBIS58 :GOTO 1208 ! GOTO ОР CTRL 

249 RESTORE 'COMPILE 

256 LC-0:nC-B:CU-8 

266 IF DT THEN 340 ELSE 0Т=1 : 6070318 

278 СП=8:РОВ XZITOLENCA£$2:YzASCCNID$CAS,A,122 

28B IF Ү<=57 AND Ү›=48 THEN Y2Y-48 

290 IF Ү>64 THEN Y-2Y-55 

3880 CO=164C0+Y :NEXT:RETURMN 

$19 FOüRAsHTOUIBB:READ NO$OAO:IF NOSCASC "END THEN NEXT 
328 FOR A-BTOüliB8B:READOUPS$CAD: TFOPEC AD ›"ЕНЕ"ТНЕННЕХТ 
J38 FOR A=@ ТО 15:RERD BR$CAO:NEXT 


Listing 1 continued on page 234 


Peachtree Software" Word Processing Is А 
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А. if by magic, word processing from 
Peachtree Software transforms your busi- 
ness’ most time-consuming typing proj- 
ects into computerized ease. 

You'll be amazed how easily Magic 
Wand glides you through “cut and paste" 
casks. The system includes a full-screen 
text editor and extraordinary memory 


capabilities. You can save all or part of Ё 


your output on a disk —even print one file 
while editing another. The user's manual, 
written in simple, non-technical English, 

includes a step-by-step instructional pro- 


gram. And Magic Spel] ™, one of a whole new series of 
"Magic" packages, will add to your productivity. It chezks 


your spelling against an internal "dic- 
tionary” of up to 20,000 words. 


nce you've used any Peachcree 


| Software Package, you'll find ir amaz- 


ingly simple to add others. Our easy-to- 
use manuals enable you to quickly make 
the cransition from word processing co 
our general accounting programs. 
Peachtree Software reflects years of 
development, refinement and user test- 
ing. Thar's why chere are more than 
20,000 Peachtree Software packages in 


use. To р рег yours, see your nearest dealer or call,800-835- 
2245, ext. 35 (in Kansas, 800-362-2421, exc. 35). 


РЕАСНТКЕЕ SOFTWARE, 3 Corporate Square, Suite 700, Atlanta, Geocgía 30329 (404) 325-8533 
Telex И: 810-751-0273 PEACHTREE ATL. 


Peachtree Sobrware. Magic Wand. Magic Spell. nad Sales Trockers arc eemdemarks of Peachtree Soírware, Incorporated. 
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Circle 342 on Inquiry card. 


rÅ 


| 
_ You may bein a position to justify an 
| A airplane and not even know it. 2a 


simple test. 
| 1. Do you or your people travel — 
| several times a month? Yes О No О 
| 2. Do you travel to, or come home 
| to, destinations not well served by 
airlines? Yes О No О 

3. Have you ever been out of town 
two days and a night for a two 
hour meeting? Yes O No O 
4. Have you ever lost business 
or money, or both, because 
your top management 
couldn't be there, when 
and where they were 
| needed? Yes O No O 
5. Do you often travel 
on a moment's notice? 
Yes О No O 
6. Do your salesmen 
log more time „4 
on the road | 
than in selling? Yes O No O 

If you answered yes to any of 
the above questions, you'll have no 
trouble jostifving в Beechcudt eame | dollum ated cotta recovery. And the 
pany airplane. То your accountants. | more you travel, the more sense it 
Your board of directors. Or your stock | makes. 
holders. Because a Beechcraft Especially when your Beech 
means more efficient, more pro- dealer makes owning an airplane 
ductive travel. i 


The Beechcraft Bonanza A36TC can carry 6 people at speeds up to 246 mph. 
To find out, take this 


It means one of your most valu- 
able resources, good people, can be 
there, when and where they're 
needed. And that’s even more 
critical to small and medium 

sized companies, with fewer 
, resources, than it is to large 
companies. 

Our free Management 
Guide to Business Aviation 
shows that virtually any 
size company can, and 

has, used a Beechcraft to 
increase profitability and/or 
productivity. The size of your 
| company isn't nearly as important as 
| the size of your ambition. The Guide 
lays it all out in black and white, net 


Рот free information on ү. to fly or upgrading your flying skills, plus 


the location of nearest Beech Aero 
(nO 


=m шы. 
AL > 


so simple. He has a unique plan for 
managing many of the details for 
you. Maintenance, scheduling, up- 
keep, helping to find pilots, what- | 
ever you need. So all you get are 
the benefits. 
———————P 
Send for your free 1981 kit. 
If you answered. ЕН. зе 

| yes to any of the quiz № | 
| questions, write us at 
! Beech Aircraft Corpo- 
| ration, Dep. ММВ, 

! Wichita, KS 67201. We'll send you all 
! you need to start thinking. If you 

і 

! 


answered ses to all the questions, maybe | | 
! you should call collect. 316-681-8219. Я 
Ч Ask for Del Chitwood. BYT 1201 1 


6 ER ) | 


call 1-800-331-1750 in the contiguous U.S. 


klahoma 1-800-722-3600). ASK FOR OPERATOR 701. 


The Beechcraft Baron E55. А б-зей twin 
that combines sbeed, fuel-efficiency 
and comfort. Up to 239 mph. 


| А Raytheon Сотрапу| | 


не 


| ц 


HEATH/ ZENITI 


AGIANT STEP FORWARI 


Computer power, printer speed, 
hard disk storage - all in one system. 


The three elements you need for smooth, rapid data handling 
are together now in one Heath/ Zenith system. For word 
processing, business and financial applications, or custom 
programming - this is the performance standard evolving in 
computer technology. It's what you expect from a strong 
partner. 


All-In-One Computer 


The heart of the system is the Heath/Zenith 89 Computer, 

a complete, stand-alone unit with professional keyboard, 

smart video terminal and 5*4-inch disk drive. It's easy to use 

for people having little or no experience - yet it can also 

run extended languages like BASIC, COBOL, FORTRAN 
and Pascal. 


The 89 comes with 48K bytes RAM, expandable to 64K. 

It has two Z80 microprocessors, one for computer functions, 
one for terminal functions. And three serial I/O ports for 
interface with printers and modem. 


The video display features a 12-inch diagonal, high- 
resolution CRT that's easy on the eyes. It displays up to 
2,000 characters at a time, 24 lines (plus 25th status line) 
by 80 characters, with full cursor control. Also 33 block 
graphic characters for charts and graphs. 


The heavy-duty keyboard follows standard typewriter format 


for easy operator training. All terminal functions are pro- 
grammable from keyboard ог I/O ports. 
The 5¥%-inch floppy diskette stores 100K bytes of infor- 


mation and inierfaces on line with the Heath/ Zenith 67 
Hard Disk System. 


Winchester Disk System 


The 67 Disk System features one hard disk and one 
8-inch, soft-sectored floppy for total on-line storage of 


.10.782 megabytes (formatted). That's a huge data base. 


The floppy is double-sided, double-density and can also 
operate in single-sided or single-density modes, compatible 
with standard IBM 3740 format. 

The 67 features write-protect switches for both drives to 


prevent accidental erasure of information. The average 
access time of the hard disk drive is 70 milliseconds. 


High-speed printer 

The Heath/Zenith 25 Printer is a heavy-duty, high-speed, 
dot matrix printer that gives you sharp, clear printouts. И 
prints over 150 characters per second with whisper-quiet 
smoothness. 


The entire 95-character ASCII set prints in upper case and 
lower case with descenders, in a 9 x 9 matrix. Also, 33 block 
graphic characters let you create graphs and charts. А! 
functions and timing are microprocessor-controlled. 


It uses standard edge-punched papers and features a 
convenient cartridge ribbon for easy, no-mess replacement. 


йа. 
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ANNOUNCES 
N SYSTEM PERFORMANCE 


Versatile software and accessories 


‚ The Heath/Zenith System offers you a choice of operating 
systems, including popular CP/M. 


There are programs for word processing, business appli- 
cations, and versatile utility functions. And the Heath User's 
Group offers a library of over 500 low-cost programs for 
home, work or play. 


For your custom programs, Microsoft languages are avail- 
able in BASIC (compiler and interpreter), FORTRAN and 
COBOL. Or learn to write and run your own programs with 
special self-study programming courses for Assembly, 
BASIC, Pascal or COBOL. 


Free demonstration awaits you at 
your Heathkit Electronic Center 


Pick the store nearest you from the list at right. And stop 
intoday for a demonstration of the new Heath/ Zenith System. 
If you can't get to a store, send $1.00 for the new Zenith 
Data Systems Catalog of assembled commercial computers 
and also receive free the latest Heathkit Catalog. Write to 
Heath Co., Dept. 334-844, Benton Harbor, MI 49022. 


HEATH/ZENITH 


Visit Your Heathkit Electronic Center? 
where Heath/Zenith Products are displayed, sold and serviced. 


PHOENIX, AZ 
2727 W Indian School Rd. 
602-279-6247 


ANAHEIM, CA 
330 E Ball Ad 
714-776-9420 


CAMPBELL, CA 
2350$ Bascom Ave 
408-377-8920 


EL CERRITO, CA 
6000 Potrero Ave. 
415-236-8870 


LA MESA, CA 
8363 Center Dr 
714-461-0110 


LOS ANGELES, CA 
23095 Flower 5! 
213-749-0261 


POMONA, СА 
1555N Orange Grove Ave 
714-623-3543 


RED WOOD CITY, CA 
2001 Middlefield Rd 
415-365-8155 


SACRAMENTO, СА 
1860 Fulton Ave. 
916-486-1575 


WOODLAND HILLS, CA 
22504 Ventura Blvd. 
213-883-0531 


DENVER, CO 
5940 W. 38th Ave. 
303-422-3408 


AVON, ET 

395 W Main St. (Rt. 44) 
203-678-0323 
HIALEAH, FL 

4705 W, i6th Ave 
305-823-2280 


PLANTATION, FL 
7173 W Broward Blvd. 
305-791-7300 


TAMPA, FL 


4019 W. Hillsborough Ave. 


813-886-2541 


ATLANTA, GA 

5285 Roswell Rd 
404-252-4341 
CHICAGO, IL 
3452-66 W Devon Ave 
312-583-3920 
DOWNERS GROVE, IL 
224 Ggden Ave 
312-852-1304 
INDIANAPOLIS, IN 
2112 E G2nd St 
317-257-4324 


MISSION, KS 
5960 Lamar Ave 
913-362-4486 


LOUISVILLE, KY 
12401 Shelbyville Rd. 
502-245-7811 


KENNER, LA 

1900 Veterans 
Memorial Hwy 
504-457-6321 


BALTIMORE, MO 
1713 E. Joppa Rd 
301-661-4446 


ROCKVILLE, MD 
5542 Nichaison Lane 
301-B81-5420 


PEABODY, МА 
242 Andover St 
517-531-9330 


WELLESLEY, МА 
165 Worcester Ave 
517-237-1510 


DETROIT, MI 
18645 W. Eight Mile Rd 
313-535-6480 


Е, DETROIT, Mi 
18149 E. Eight Mile Ad 
313-772-0416 
HOPKINS, MN 

101 Shady бак Rd. 
612-938-6371 


ST. PAUL, MN 
1645 While Bear Ave 
512-775-1211 


BRIDGETON. MO 
3794 McKelvey Rd 
314 291-1850 


ОМАНА, NE 
9207 Маре SI 
402-391-2071 


ASBURY PARK, NJ 
1013 Stale Hwy 35 
201-775-1231 


FAIR LAWN, NJ 
35-07 Broadway (RI 4) 
201-791-6935 
AMHERST, NY 

3476 Sheridan Or, 
716-835-3090 
JERICHO, 1.1. NY 

15 Jericho Turnpike 
515-334-8181 
ROCHESTER, NY 

937 Jefferson Rd 
716-424-2560 

М. WHITE PLAINS, МУ 
7 Reservoir Rd 
914-761-7690 


CLEVELAND, OH 
28100 Chagrin Bivd 
216-292-7553 
COLUMBUS, OH 
2500 Morse Rd 
514-475-7200 
TOLEDO, OH 
48 S. Byrne Rd 
419-537-1887 
WOODLAWN, OH 
10133 Spnnglietd Pike 
513-771-8850 
OKLAHOMA CITY, OK 
2727 Northwaesl 
Expresswa 
405-848-7593 
FRAZER, PA 
630 Lancaster Pike 
y. 30) 
15-647-5555 
PHILADELPHIA, РА 
6318 Roosevelt Blvd 
215-288-0180 
PITTSBURGH, РА 
3482 Wm. Penn Hwy 
412-824-3554 
WARWICK, В! 
558 Greenwich Ave, 
401-738-5150 
DALLAS, TX 
2715 Ross Ave 
214-826-4053 
HÜUSTON,TX 
1704 W. Loop N 
713-869-5263 
SAN ANTONIO, TX 
7111 Blanco Road 
512-341-8876 
MIDVALE, UT 
58 East 7200 South 
801-556-4626 


ALEXANDRIA. VA 

6201 Richmond Hwy 
703-765-5515 
VIRGINIA BEACH, ЧА 
1055 Independence Blvd 
804-460-0997 


SEATTLE, МА 

505 Bth Ave. N 
206-682-2172 
TUKWILA, WA 
15439 53rd Ave. S. 
206-246-5358 
MILWAUKEE, WI 
5215 W Fond du Lac 
414-873-8250 


"Unis of Ventechnology 


Electromcs Corporation in 
(he U S. 


Prices and specifications subjecl to change without nolice 


Your strong partner 


Listing 1 continued: 

348 ÜK=1'ĦMŘIN COMPILE LOOP 

358 FÜR й=йТОН-1 | 

368 IF ІЕЕТЯС5%С0р),1О9Ж" OBS AI="" BDCA2-CD:GOTO 458 

278 IF MIDES), P.I1245"&" THEN 488 

558 nDoA?-U00 

399 08$092="":РаК B-BTOSS: AH$-HID$UCSSCADEB,125:IF A$="&" THEM 450 ELSE Yy=ASCC AF 
A ARA: ASS" " GOSUBSSO :OB$C A »-ÜBSU 4144S: CO=CO+1 -NEST 

488 AB8$2MID$45$(02,70,42:IF LENG AF 2-3 AS=AF+" " 

418 IF W8$-"OüRG " THEN A$-MIDfS(OSSCA2,15.4 ы ПВҰЖСЙат”" noSUB2?8 GOTO 458 

420 IF LEFT$(S$CA 2,422" " THEN LASCLCO-LEET$CS$CDB2,. 4) LN LC2ÁÉ - LUSLC-1 
430 IF LEFT$(ÀA$.10-2"E" GOTO 218 

$40 IF LENCS#( 890415 GUSUB 550 ELSE GÜSUB вия 

458 NEXT В 

468 IF SW=8 THEN 528 

4га FOR А=й TO AC-1 

4880 FOR BsSOTOLC-1: IF RIGHT$COBSCARCRA22,420€^LA$C€B2 THEM НЕХТ 

490 IF MIDS$COSSCARCA22,7,122"B"THEM XZA ARCA?) Y=RDCLNCB 33: ADE 180 2zY-C N42 ):Co1ü 
B:hGdsUbp340 <OBSCARCAII=LEF T$COBSC ARCA Л), ZMMRIGHTSCAS.22:GOTOS519 

oüB CsLN(OBOM:GO0SUBS4B8 <OBSC ARCA JI=LEFTEC OBFC ARV AD), 2042 "D0"4-23$ 

S18 NEXT В 

528 RETURN 

558 ‘IMPLIED ПРЕРЯМП5 

548 IF М10%С65%8),Р,12ш%%" ПОБФСИОкРІаНТ%( SEER), ГЕМСОЗСЙО2-Р) : AOC AICO ГПеГ рес 
ГЕМС S$ A 29-7 2" 23 RETURN 

SocA РОК Б=й TO 100 

568 IF LEFTS¢ NOS О В), 4)= "ЕМП" THEN ÜBE$CAOZ"EERRE" :RETURN 

579 IF LEFTS$CONOS$CB2.42-2H$ THEM ÜB$COBO-ZRIGHT$CHOSCB2, 22: 800A CD: CDSUB*1 РЕТПЕН 
580 NEXT 

55. 'ASERIGHTSC 5$ В), LENG S864 2-8 2D 

600 ' OTHER QPS Listing I continued on page 236 


Computers may simplify your business, 
but it isn’t always simple to choose one 


| CALL FOR PRICE — — CROMEMCO System One 


NEW! е Z80-A НАМ» Smali size е 780K Disk Storage 
е CRT and Printer interfaces * Eight S-100 card 
slots allowing expansion with: — color graphics 
— additional memory — additional interfaces for 
telecommunications data acquisition, etc. 


-— | | — 
QANTEX"* > ‚| BALLYArcade Computer $279.95 


6000 Рищег | MATTELIntelevision Computer 279.95 


e 150 characters per | | | NORTHSTAR 64K DD 3395.00 
second * 136 columns 


er line * parallel or serial Parallel $1295.00 BOSHEI 19” Color TV 329.95 


nterfaces е 9 x 9 dot ma- : 
trix 400 million character моей 1999-00 | ^ AR 800 w/410/32K 899.95 


printhead ® upper & lower T.I. 810 Basic RO 1359.00 
case with descenders "Regisiered Trademark p! North Atlantio Indusiríes, Inc. 


We carry а full line of Cromemco, Northstar, Epson, Texas Instruments, Atari, Bally, Hazeltine, Adds, Dantex, Malibu and others 


| SYNCH RO-SOUND International, Inc. 


COMPUTER AND VIDEO SYSTEMS CENTER 1550 Northern Bilyd., Manhasset, N.Y. 11030 
Where Ihe compulers are cold and calculating. But the people aren't. ! 516-869-6535 . TOLL FREE: 800-645-3820 


Master, Visa, American Express 
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Nobody's 

better protection 
than The Marshal 
in Winchester territory. 


You got yourself a Winchester disk drive 
with all that large system power. Great! 
But trying to utilize your floppy drive for backup just isn't working. 
And bit-streaming tape cartridge drives offers no practical protection, 
because the usual need is archival storage and replacement of 
individual files lost through operator ertor; but the streamer 
tape data cannot be reconstructed by separate files easily. 


Enter The Marshal to your rescue. 
He's the only match in speed, 

capacity, and capability for your Winchester. 

As Thomas S. Stellinger, Manager of Marketing Literature 
with Computer Service Systerns Network, Inc. stated in 
InfoWorld, "Intelligent tape subsystems, combining the 
/2-inch tape cartridges with file-oriented software 
offers the best solution to hard disk backup...a utility 
program...allows the user to save every file in the 
system, as well as to restore individual files by name." 


The Marshal from TKS Corporation. 


The only complete hardware/software protection 
device for computer hard disk systems, 


The Marshal follows commands, 
is fast, and thinks for himself. 


Formatted capacity is 13.4 megabytes. The transfer 

rate 15 192,000 bits per second. And he can 
determine which files have been updated since last 
saved, in order to recopy only those specific files — 
saving time, Then records the date he made the copy. 


Perfect protection for the perfect price. 
Your OEM Distributor can introduce you 
to a rack mount unit ог a table top console 
for much less than you'd guess. 
Take this ad to your dealer today, save a heap of 
money off the regular price, and get the best 
protection available in Winchester territory. 
The Marshal from TKS Corporation would 
sure be — to tg you. 1-800-327-2848. 


In Florida or 


^ outside the U.S. 
" us " 305-593-0010, 


TKS Corporation 
8472 NW 56 Street, Miami, FL 33166 


FINE АРПАНЫ 
! / d Circle 415 on inquiry card. 


Listing 1 continued: 
tlh НОА 2=С0 
вен FOR БайвТдтав 


é35 IF ТЕҒТЕСЕРЖСБВЕО 4ос"ЕМП" THEN ПЕЎСА = "ЖЕЕКЖ” :КЕТПЕМ 


640 IF LEFTSCOPS¢ 82.4 <A THEN NEXT 


658 IF MID 5%СА2,15,229ш"К." THEN ORS A SMIDE OPS BS. 18. 2o4+NTDE SSCA) 17,25 CDs 


СП+2. КЕТПЕН 


БЄЙ IF НМІП%С5%0820,15,1Әш"%" THEM GRFC A SNID OP ECB, 6123 


OES. Я IJ=OBEC А 2+М10$05$ 


СЙ3,16,23 СПеСПя2 BSZLEFT$COBSCA D. 2) IF BE. 5"БЕ"АНПБ# ^ "CE"ANDESS ON SE" THEN СЕ 
TURN ELSE 2П=00+1. ОВЖС Я -OBSUHAOHMRIGHTSCOSTOA 2 2 3 RETURN 

G78 IF МЇй#С5$(‹А),15,1)=" " THEN OBSCAD="KERRE": RETURN 

ӨЗИ IF MIDSCS$CA2, 15, 1 )="F" THENAS=NT DFC SICA), 16.4) ELSE AS=NIOSCSECAD, 15.4: ÁR 
САС J=A ACEACHI : SH=1 AS=ASt+STRINGSO4IMWCLENC ASIN" "5 

69H IF LENCAS 024 THEN ОВЯСИзсМІПЯС OPEC BR. 12.2) ОБА 2=06$5 8 2+7$:С0=С0+$:КЕТИУЕН 


POG DB$COAOSMID$SCOPS$CB2,8, 2): ОБА 2=ОБ$С В 2+9$ : CO=CD+2: RETURN 


rið ‘BRANCH INSTRUCTIONS 


ree FOR B=aTOIO: IF LEF TSC AS, 32-LEFTSOBRSCBO, З)ТНЕМ Ғ48 


гэй ORFSCAIN"FERRK": GOTO 450 


ELSE NEXT 


748 ОВСА I=RIGHTSEC BRECK, 23° ADR ISCO: CD-UD42: ARAC ^58: BCT RU 
Р5Ө AS=MNIOSCSEC AS, 15.4): ОВЯС Я 2=ОБЖСЯ OtAS+STRINGSC 4-LENC AF}, " "2:SM-I1:GO0TO 458 


гей OÜK-B:LCzB:ACzO'SOURCE COLLECTION І. 


PrO IF LENCA$251 THEN 510 

P88 PRINT N;TABCIBD;:LINEINPUTSSCN?) 
roe IF S$0NO-"" RETURN 

зай М-Н%1:50Т702808 

ЗІН A=VUALCRIGHT#C AF, LENCAF I-12) : 

28 PRINT As TABS 182; : Е ТМЕТНРУТЯ$ 
Й IF А$="" RETURN 


View and edit many 

| simultane- 
ously 
Draw diagrams as 
easily as typing 
text. 
Cut text from one 
window and paste- 
it into another. 


BREAKTHROUGH! 


INN 


IF ASN THEN 780 


3 
40 FOR B=N+i TO A STEP-i:IF В=й THEM 858 ELSE S$COBO-SS$CB-12:NEAT 


Listing 1 continued on page 238 


Automatic 


memory manage- 
ment of large files. 


Compare, contrast, 


review or analyze. 


A MULTI-WINDOW TEXT EDITOR FOR UNDER $200. 


Imagine this kind of productivity: Your 4 favorite files right 
before your eyes on the screen of your CRT. 

Divide the screen of your CRT into any combination of 
horizontal and vertical windows, each with its own 
workspace. Or, windows can share a workspace—so you 
can edit different parts of the same file. 


You get true on-screen editing, plus the ability to add or 
delete any of 10 windows, at any time, anywhere on the 
screen. 


Using CP/M compatible files and simple, easy to remember 


commands, THE ELECTRIC BLACKBOARD" has 
functions to satisfy the needs of the most demanding 
professional computer scientist. Yet THE ELECTRIC 
BLACKBOARD" can be used just as productivly by the 
novice within minutes. A step-by-step Learning Guide, 
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designed for the novice, will quide you gently through the 
learning process. 

Unleash the extraordinary power and flexibility of THE 
ELECTRIC BLACKBOARD” on your Z80-based micro- 
computer today. 

Requires 48k CP/M or CDOS, Z80 processor,and CRT with cursor 
addressing. Distributed on SSSD 8” diskette. Includes reference 
manual, learning quide, and quick reference card. Price: $198, 
manuals only: $30. 


Call or write for more information: 


SANTA CRUZ SOFTWARE SERVICES 
1711 Quail Hollow Road,Ben Lomond, СА 95005 
(408) 336-2170 


CP/M is a trademark of Digital Research CDOS is a trademark of Cromemco 
280 is a trademark of Zilog 


Circle 373 on inquiry card. 


EXCITING NEWS FOR TRS-80° MODEL Ш USERS! 


Standard & Poor's unique software and 
data system—STOCKPAK— can help you 
manage your investments like 
a Wall Street Professional! Now for 


TRS-80 Model І and Model 111 users too! 


STOCKPAK not only delivers a "stand-alone" Port- 
folio Management System but also gives you the soft- 
ware for Standard & Poors monthly Common Stock 
Data Service (available to TRS-80 owners on a sub- 
scription basis). With STOCKPAK and the Data Ser- 
vice you command one of the most powerful and 
versatile investment tools available. 


Here's How STOCKPAK Will Help You: 


А 900 COMPANY DATA BASE SERVICE 


Monthly Data Service subscribers receive a diskette 
containing 30 vital financial items on 900 of the most 
widely traded stocks (S&P “500” and 400 NYSE, ASE 
and OTC issues). Accompanying this monthly diskette 
is an Investors Newsletter highlighting important fi- 
nancial news and investment strategies, with sugges- 
tions for maximizing the usefulness of the system. 


STOCKPAK SELECTION SYSTEM 
The heart of STOCKPAK is a powerful, analytical 


stock selection tool which enables investors to choose 
stocks which meet their investment criteria. For exam- 
ple, you may wish to select only those oil and gas stocks 
with price/earnings ratios of less than 7 and yields of 696 
or more. Once a group of stocks has been selected, you 
can store it as a separate data file for continuing use. 


REPORT WRITER 


You can define the report formats you would like to 
see on those stocks meeting your investment objec- 
tives. Hundreds of calculations and ratios that you 
define can be sorted, averaged or totalled, and dis- 
played on video screen or optional printer. 


PORTFOLIO MANAGEMENT SYSTEM 


Now you can effectively evaluate and manage your 
own stock portfolio of up to 100 securities with as many 
as 30 transactions for each. You can record "buy" and 
“sell” transactions, price and dividend information and 
stock splits for instant retrieval, for record keeping and 
tax purposes. You can measure actual performance or 
create hypothetical situations to help you make "buy" 
or "sell" decisions. 


HOW TO ORDER STOCKPAK 


STOCKPAK is designed exclusively for TRS-80 
users with 32K business systems with two mini-disk 
drives. You can obtain the basic software and sample 
Data Base, plus a comprehensive User's Manual from 
your local Radio Shack Store for only $49.95. The 
STOCKPAK Monthly Data Updating Service can be 
ordered directly from Standard & Poor's for $200 an- 
nually, or from the order form provided in the basic 
package you purchase from Radio Shack. 


sp 


Standard & Poor’s Corporation 
25 BROADWAY, NEW YORK, NY 10004 (212) 248- 4903/3374 
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Listing 1 continued: 

S38 SH 2ш8%:0хй%1:НеНМ%1:00Т0 $28 

Sen 'SOURCE DUMP L | LAN , LXN-NN 

878 IF ЕМСА$ )=1 AüzülBzN-1 

зай IF LEM(A$252 A=VALCRIGHTSCLEFTSC AS. 4 2,933 : B=A 
898 IF LENC AF IOS Ba=VALCRIGHTS CAF, 35) 

süü IF BSN :В=М-1 

910 ТЕ ASN :й=М-1 


Pm 
acc 


IF ОК THENFORC=ATOB: GOSUBS4G 


‘PRINT С; TABC GOAS" "SOBS( C2; TABS 22 2S $C C 0: N 


EXT : RETURN 
930 FORC-ATOUB:PRIMT C SECC): NEXT: RETURN 


548 нін: 


Y2HDC(C 2: NZINTC ¥“256 9: GOSUBS?O 


950 S=INTCC Y-vAE2562)57162: G50SUB37 
968 Х=ІМТС Ү-СІНТС ҮУІБОЖ1622 


rt 
LE 


IF X59 THEM n$-HftLHR$COAvT5232 ELSE AS=AS+KRIGHTECSTRECK 2,1) 


S88 RETURN 
99 üK-ü:LÜC-B8:AC-HB'SDURCE DELETE ПАХ 


1890 
1918 
1928 
1438 
1840 
1850 
1868 
1070 
1050 
1890 
11да 
1118 


BzURLCRIGHT£$CAS,LENCA$ 2-122 

IF БУН RETURN 

ҒӨК C-B TO Н-1:5%5 (255% С%12:МЕХТ 
М=М-1 : RETURN 

'SYMBOL PRINT 

IF OK THEN i868 ELSE RETURN 
FOR A=8 TO LC-1:C-LMCAD:GUSUB 940 
NEST: RETURN 

' FILE 1/0 SUBCHS 1=1 080 SzSAUE 
INPUT "SUBCOMMNAND L=LOAD S=SAUE "si BF 
IF БЎСУ" SCRE "Е" > THENRETURN 
INPUT " FILE SPEC'S ";n$ 


‘PRINT ГАФСИ)" "SLNOAD;" "GAS: 


1128 IF B£$-"S" THEN 1178 
1138 OPEN "I".1.,A$: INFUTHI,OUK.N 
1148 FOR A-BTON-I: ІМРОТЕІ , ЗСА 2. ОВСА ^, ВНОСЯ}: NEST 


At Last... 
The S-100 
Bevolution 


А last, a full S-100 system 
has been put together on a 
single board with the 
introduction of ihe Super 
Нем and the Super Мейлі! 
{һе space and money 
savers. The Super Net/l 
has eliminated the need 
for four boards in 
existing 5-100 

sysiems. 

Additionally, 

Super Nef/l and 

Super Net/ll run 

with CP/M", 

МР/М"” and 

CP/Net ". A most 
revolutionary 

innovation for all 

OEMS, distributors, 

and system 

houses. 
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Listing I continued on page 240 


FEATURES: 

e 5-100 IEEE 

e 64K of bank select memory 
(16K banks) 

e 7-80 CPU at 4 MHZ (no wail) 
e Floppy disk controller for 
8-inch or 5 -inch drives 

е Two serial (RS-232C) 

and two parallel ИО ports 

е Asynchronous (Super Nelt/l) 
or synchronous (Super Nel/ll) 
operations A feature that is 
used in network systems 


. * One year warranty (includes 


parts and labor) 


For further information coll or write: 
ADVANCED 

MICRO DIGITAL 
CORPORATION 

7201 Garden Grove Bivd., 

Suite E, 

Gardan Grove, CA 92641 

(714) 891-4004 

Telex: 678-401 TAB IRIN 
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Listing 1 continued: 


1138 
1160 


CLOSE: RETURN 
PRINT"THERE IS МО SOURCE" -RETURN 


1178 IF N=@ THEN 1168 ELSE OPEN "G",I,B$:PRINTS1,O0K;N; 

1188 FOR A-B TO N-1:PRINT#1. CHRE( 34 939804 D; CHRSC 34 2; CHR$C 34 >; OB$C A0; CHREC 34 2; АП 
(R2; NEXT 

1198 Bf-"":CLOÜSE:RETURN 

1288 'COMMAND CONTROL 

1218 LINEINPUT"READYS "AF : В$=ЬЕРТ$Я$. 1) 

1220 IF B$-"L" GOSUB S68 

1238 IF BF="I" GOSUB réð 

1240 IF B£$-"D" GOSUB 990 

1258 IF B$-"R" THEN i368 

1268 IF BF="C" GOUSUB 240 

1278 IF B$-"F" GOSUB 1080 

i288 IF B$-"S" G&OSUB 1048 

1298 IF B$-"H" GQSUB 1558 

1388 GOTO 1288 

1318 'INPLIED OPERANDS 

1328 DATA ABA IB.CLRAÀA 4F.CLRB БЕ, СОМА 43,COUNB 53 

1338 DATA DECA 44, ПЕСВ SA: INCA 4C.INCB $С,РЗНЯ 36,Р5НВ 3? 

1549 DATA PULA 32.PULB 33,01 я 49,ROLB 59. RÜRA 46, ЕПКЕ 56 

1358 DATA ASLA 48.ASLE SS.ASRA 47, Я5ЕБ 57 

1368 DATA SBA 18,TAB іё, ТЕА 1r TSTA dD.TSTB 5D 

1378 DATA DEX  89,DES  34,IMN ƏQ INS 31,ТХ5 35, ТЧ 38 

1339 DATA МОР 92,КТІ SB,RTS 239,.5МІ ЗҒ.ШАаІ ЗЕ 

1398 DATA DAA 19,СІС  JGC.CLI Е.С 8н,5ЕС ØD SEI X GF.SEU X &B. TRF 
#6, ТРА Й? 

i488 DATA LSRA 44,LSRB 54 

1418 DATA END 

1420 'OTHER OPERANDS IMMED,DIRECT. INDEX, EXTENT 

1438 DATA AVDA SBOBABRE, ADDB CBDBEBFB.BDCA 8999589B89,ADLB CSDSESFS 
1448 DATA ANDA 94944484, ÄNDE C4D4E4F4,BITA 5595й5Б5;,БІТБ COOSESFS 
1445 DATA CLR e6F?F.INC 6C? C, DEC 647A 

1458 DATA СМРА 8191А1В1,СМРВ CIDIEIFI.EORA 858575655. ERB CSDSESFS 
1468 DATA LOAA 865958686, LAAB CENEEEFS, ÖRAA SASARABA,. ОКЯБ CAODREAFA 
i4rB DATA SURA S838A0B8,SUBB CaDaEBFA,SBCA Э2Я2А2В2, ВСВ CSDPSESFS 
1488 CATA TST 6078. ЈМР БЕГЕ, JSR DBD, 

1499 Пата CPX  SUSCACBUL.LUN | CEDEEEFE,LDS- БЕЗЕНЕБЕ 

1588 DATA STX DFEFFF,STS SFAFBF, 

1519 DATA STAA 9?Br?Br.STRAB ПРЕРЕР 

1528 DATA END 

1538 ‘BRANCH INSTRUCTIONS 

1540 DATA BRA28,.BCC24,BCS25,BEQ2 vr, ВБЕ2С, BGT2E, BHI22,BLE2F.6LS23, BLT2D, BMI2B,BNE 
26,BUC28,BPFL280.BSRSD, BUSES 

1558 "ӘРЕКЕТІНЕ INSTRUCTIONS 

1560 CLS:PRINTTABC 292"ЖЖ% MINI 5888 COMPILER ЖҰЖ" :РКІМТ"НЕЕР Н THIS INSTRUCTI 


ОМ PAGE 


1578 
1588 
1538 
1590 
1610 
1628 
1638 
1540 
1858 
1650 
1670 
168@ 
1698 
1700 
1718 
1728 
1730 


FILE Е SAVE-“LOAD" 

PRINT"INSERT І « ADD ТО ENISTING ТЕХТ) INA САВО BEFORE LINES" 
PRINT"DELETE ОХХ 4 LINE NUMBER) RESTART CLEAR К" 

PRINT"LIST L CALL ТЕХТ IN BUFFER) LAX CLINE #3 LNXA-XNX. (RANGE) 


PRINT"COMPILE С SYMBOL PRINT 5" 

PRINT"X MOST OF THE INSTRUCTION SET IS INCLUDED Ж" 
PRIMT"IMMED ADDRESSING .— &NX € ARDDA — 618 >" 
РКІМТ"ПІРЕСТ ADDRESSING $X € ADDA жіп »" 
PRINT"INDEXED ADDRESSING Я, хх € ROOR ХА 2% 


РКІМТ"ЕХТЕМПЕП ADDRESSING $X3XXXN < ADDA ХХА" 
PRINT"INPFLIED NG OPERANDO 

PRINT"OTHER ‹ ORG NNXX) LITERALS {ФКХ HEX? CRAKE ASCII 
PRINT"X SOURCE IS POSTIONAL ENTER AS FOLLOWS Ж" 
PRINT"LABELCX4CH?  *TABX OPERATION TREX OPERAND" 


"ABEND PROCESSING 


ON ERROR GOTO 1728 ‘RETURN 
PRINT "ERROR IN "ЕРІ, "WAS ",СЕКК-22%1 
RESUME 1 288 
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Give your system 
some NEC, and watch 
its performance soar. 


NEC's crisp, clear, high-performance JCI202 NEC's classic green monitor, [18120], one of 
RGB color monitor, an industry standard. Або — microcomputing's performance legends, Easy 
available: the ЈС1201 composite video version. — on the eye, and the checkbook. 
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The impressive new МЕС dot matrix printer. Parallel interface, 100 cps, Ж buffer, pin or friction 
feed. Stunning performance and versatility in the hottest new peripheral of the year. 


You don't need an all-NEC system to benefit from NEC components. 


Owners of Apple", Radio Shack'*, Atari", ІВМ", and many other microcomputers 
will find their equipment to be perfectly compatible with NEC's famous monitors, 
as well as our highly-featured new PC-8023A dot matrix printer. 


Ask your dealer for a demonstration. 


Productivity 
at your fingertips 


NEC sec Home Electronics USA 
Personal Computer Division 
1401 Estes Avenue 
Elk Grove Village IL 60007 


Don't make your 


computer old 


before its time 


Now there's Palantir" — Word Processing and Accounting 
Software for Today's Computers 


You've just gotten о brand new computer. Don’t tie it down 
with old software Two-year-old software will make it run 
like a two-year-old computer. 


The microcomputer industry is the fastest growing, most 
exciting industry in the world. Today's printers, terminals and 
disk drives can do things no one even dreamed of two years 
ago. 

But a computer is just a dumb piece of metal until software 
gives il life, and, unfortunately, microcomputer software has 
по! kept up with the hardware. 


Until now. 


There's a commonly held belief thot you should not buy new 
software becouse it hasn't been tested. We say, "Hogwash!" 


At one time those complaints might have been valid, but rhe 
software industry has come of age. We do our testing before 
we release a product, not afterwards. 


More importantly, we've leorned Ша! quality соппо! be 


CP td n з тері ммм of Degen Вента 


Circle 122 on inquiry card. 


tested into a product; it must be built in from the beginning 
by people who know what they are doing. 


And we do. 


We formed Designer Software because we believed that the 
quality hardware of today demanded software of equal 
quality. It took a lot of time, sweat, money, care, experience 
and toleni to make that belief а reality. 


We set high standards, but our team of CPA's, systems 
analysis, progrommers, writers, ortists ond marketers that 
created Palantir™ Word Processing and Accounting have 
exceeded all of our expectations. 


Palantir™ is the most professional packaged software ever 
to be offered to the CP/M® market. 


We don’t expect to convince you of that with just one ad, and 
we won't try. But if you're in the market for business software, 
we hope we've convinced you to find out more about 
Palantir™ — today's software for today's computers. 


For more information and the name of a dealer near yov, please write, call, 
telex or use The Source. Dealer, distributor and OEM inquiries invited. 


3400 Montrose Blvd. e Suite 718 © Houston, Texas 77006 
(713) 520-8221 e Telex 790510 e Source 7С9671 


Uwegner Solhem and Polen mie rodeada of Рин Jet 


А%% MINT оёей COMPILER +454 


FILE Р SAUVE^LURD 
INX (ADO BEFORE LINER) 


"БР Н THIS INSTRUCTION PAGE 

INCEST i ‹ ADD TO EXISTING TEXT) 

JELETE BNA ( LINE МЫМБЕК) WESTART CLEAR КЕ 

LIST L +841 ТЕХТ IN BUFFER? LXN CLINE #3 LXN-XX (PRNGE У 
CONPILE б SYMBOL PRINT 5 

X HOST OF THE INSTRUCTION SET IS INCLUDED Ж 

-FED BOOd*ZSSIMSQ ЖА < anon #1A > 

QIPECT НОЛВЕЗЬТНЕ $A А HODA $1A › 

ТАПЕХЕЙ AGURESSING KKA Қ ADDA ЯХ,18 2 


EXTENDED ADDRESSING $N5X5N 4 
IMPLIES МО OPERAND 
OTHER 4 ORG ХАХА Ў LITERBLS (| €XX HEX: 
LABELE CICH tTAbs 
REGO E 


TORY 8 GPERATION 


ROCA ХАХАХАХ) 


CRXAR ASCII 


+ 3Q9URLE IS PUSTIONASL ENTER AS FOLLOWS Ж 


OOF SAND 


Figure 1: A help screen with all the commands needed to make the program usable. 


Text continued from page 229: 

The rest of the commands deal with the 6800 source data. 
As you enter the source code, a line counter is in- 
cremented, АП references are based on these line 
numbers: 


L List on the screen all the source text. If it has 
been assembled, the object is also displayed. 

Lxx Display a single line. 

Lxx—yy Display a range of lines. 

Delete a single line. The source is renumbered. 

[хх Insert before line xx. This is a multiple insert 
that can be terminated by pressing ENTER on 
an empty line. 

I Insert at the end of the source code. Again, this 
is a multiple insert that is terminated by press- 
ing ENTER on an empty line. 


І have taken some liberties in designing my coding con- 
ventions. To be consistent, they are also displayed on the 
HELP screen. First, the operands are a single string. For 
example, use STAA, not STA A, to store accumulator А. 
This concatenated operation code and operand works for 
all instructions. It helps to find the correct op code 
quicker in the tables as I’ve created them, Literals are 
created as $xxxx for 2 bytes of hexadecimal and &aaaa&, 


where aaaa is an ASCII stríng of up to 30 characters. The 
only pseudo-op implemented is the ability to force the 
assembly to specific addresses with ORG xxxx, where xx- 
xx is the address in hexadecimal where the assembly is to 
originate. Any number of ORG statements can be used in 
a single program. 

Source input is done in the insert mode. Once in this 
mode, the TAB key plays an important role. An input 
line consists of up to three fields separated by tabs: label 
(4 or fewer characters), operation, and operand; no com- 
ments are allowed in these lines, Comments are entered 
by typing an asterisk in position one. 

Figure 2 shows a sample session with the cross- 
assembler. I loaded a preassembled 6800 program called 
ECHO/M68 from disk, Then I listed all of it. From left to 
right, the contents are: line number, hexadecimal load 
address, assembled object code, label, operation, and 
operand, I assembled and then displayed the symbol 
table. Note that the source and object code are 
automatically saved on disk for use with the download 
function. The S command lists the statement number and 
hexadecimal address of each label requiring address 
resolution. Next, I used the | command to enter a new 
line at the end of the current source program. The line 
numbers are generated by the program. I pressed ENTER 

Text continued on page 250 


GAME DESIGNERS 


CINEMATRONICS, a leader in the coln-operated video game industry, is expanding its game design staff. We are seeking 
individuals with the special talent for game design, exceptional creativitu, and superior assembly language programming 


skills. 


CINEMATRONICS offers competitive salaries, paid sick and vacation time, medical coverage, pension and profit sharing. 


If you're looking for an excellent opportunity with a rapidly growing, employee conscious company, please forward your 


resume to Sandra Baca, Director of Personnel; 


CINEMATRONICS, INC. 


1841 Friendship Drive, El Cajon, CA 92020 


An Equal Opportunity Employer 


242 December 1981 © BYTE Publications Inc 


Circia 61 on Inquiry card. 


( romemco 
introduces 
System One. 


n the crowded and confusing marketplace of 
microcomputers for business, American 
Computers & Engineers holds the distinction of 
being Cromemcos largest dealership network. 
This privilege enables us to offer unequalled service 
to our customers. Years of experience have proven 
АС&Е a leader in the field of computer applications. 
Dealers and end-users alike are invited to take advan- 
tage of our extensive stock and reasonable prices. 
Immediate shipment is available on all Cromemco 
computer systems, peripherals, cards, and software. 
Cromemco, in its long-standing tradition of leadership 
in innovation, has now brought the state of the art in 
microcomputer technology to its next triumph. 


System One {5 the ultimate in compact, general 
application micros: 
* Dual 514" diskettes — *5 megabyte 
* 5-100 bus hard-disk option 
* 8-slot card cage * All-metal construction 
* Single/multi user * Lightweight & portable 
For more information on Cromemco microcomputer 
systems, contact American Computers & Engineers. 
— in solutions for business, industry and 
education. 
Los Angeles: Headquarters: 2001 So. Barrington Ave., 
Los Angeles, СА 90025 • (213) 477-6751 
Berkeley: 2855 Telegraph Ave., Berkeley, CA 94705 
(415) 849-0177 
Newport Beach: 4141 MacArthur Blvd., Newport Beach, 
СА 92660 * (714) 851-8700 
Canada: 6715 Eighth St., North East Calgary, Alberta 
T2E7H7 * (403) 275-5871 
France: 55 Rue de Rivoli, 75001 Paris, France 
Tel. 236-94-95 


on minis and micros. 
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AUBSCONMAND L=LOAD S-SAÓUE ? L 


FILz sPEC's ? ECHO-MES 


"ЕНГҮЖІ 

" à : DENG PROGRAM FOR TRS-8B CROSS ASSEMBLER 
i et : 

E. pag ЖЖЖЖ SIMPLE ECHO PROGRAM EXT 
3 Bap $ IST TIME "RINT OFROTIONS 

4 gag — FEBGZP WRIT LOX CRLF 

я вяз — BDEGPE JSR $EOPE 

6 a5 —PFEüBH2D LOX АТАТ 

г ROS БПЕВРЕ JSR ЕЙГЕ 

$ вас КРЕй@ЛТГ LDX CRLF 

3 Gar X— BDEOGPFE JSR ЖЕӘГЕ 

14 012 FEGeED LON ЯТАТ 

11 915 Ж READ INPUT FOR ECHO 

12 015 J BDEiIRL READ JSR $EIAC 

13 015 8190 LNPA #00 

i4 018 2305 BLS END 

15 9105 APG STAS х, 88 

16 ШЕ 85 INA 

іг | GIF 26F4 BRA RERD 

15 (9871 5804 END LORA #94 

19 23 Aree STAA ‚йй 

2@ 29 24809 BRA WRIT 

21 92 * LITERAL FOR LINE FEED AND CR 
22 @27 #929 CRLF #8823 

23 923 адин ғайай 

ed 92гЕ 800804 $9094 

25 0920 02Р ATAT #@й2Е 

26  B4À ¥TEXT BUFFER 

22: ӘРЕ 4543484Е20508524Ғ47524140205459584520414Е4420454Е544552 

RECHO PROGRAM TYPE AND ENTERS 

29 ача 8684 $84 
READYX* C 
READYR 5 


NRIT Е: ада 

RERD 12 915 
ЕМО 18 821 
CRLF ЖР арг 
ATAT 25 a2D 
REAOYS I 


23% ADDED TO ENO OF PROGRAM 


78 
REAUY* L 
g Ж DEMO PROGRAM FOR TRS-38 CROSS ASSENSLER 
1 Ж 
2 FARE SIMPLE ECHO PROGRAM XEY 
3 Ж LST TIME 7"RIMT DIRCTIONS 
d WRIT LOX CRLF 
3 JSR ЗЕВГЕ 
5 LDN ATAT 
г JSR ЖЕЙГЕ 
9 LOX CRLF 


Figure 2: Sample session with the 6800 cross-assembler program. 
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Figure 2 continued on page 246 


Take your pick of the litter. 


When youre ready to let your computer out and 
introduce it to the rest of the world, one of the Cat 
family of Modems is the way to do it. 

Take your pick. You can't go wrong. They're all 
purebreds—from Novation, the recognized world 
leader in personal communications. 


Cat Acoustic Modem 


Fast, accurate, reliable originate/answer modem— 
with built-in diagnostics. Just add your computer 
and phone. Then dial up the world. $189** 


Super Mike 


Replace your phone's 
carbon mike with Super 
Mike. No more carbon 
granule problems. Making 
things perfectly clear has 
never been so easy. 

$14.95** 


Answers automatically and stores data in your 
computer until you're ready. The world's first LSI 103 
modem. State-of-the-art, all digital, crystal controlled 


direct connect. 
You're off the hook for under $250** 


Apple-Cat IE 


Major breakthrough — the intelligent modem. 
Slips into your Apple. АЙ auto functions, selectable 
baud rates, Serial RS-232 ром, BSR X-10 controller*** 
easy-to-use self-prompting format. Other options 
available. 

From $389** including software 


D-Cat 


Get the performance and reliability of a direct 


connect modem (up to 20dB improvement) with the 
portability and price of an acoustic. Use it at home. 
Use it at work. Truly unique. So's the price. $199** 


Call for details: (800) 4 2 3- 5410 


In California (213) 996-5060 


Available from Avnet Electronics, Hamilton Electro, Hamilton Avnet, 
Kierulff Electronics, Byte Shops, Computerland, and your local 
computer store. 


Novation, Inc., 18664 Oxnard Street, Tarzana, California 91356 


“Apple is a registered trademark of Apple Computer [пс Cat is a trademark of Novation, Inc which does not make Apple computers. 
**Guggested retail рпсе ***BSR is a trademark of BSR Corporation 
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Figure 2 continued: 


Я JSR Ж ЕЙГЕ 

ій LOX ATAT 

rU Ж READ INPUT FOR ECHO 

12 READ JSR FE1AC 

13 СМРЯ dan 

14 SLs ENR 

18 STA х: Ae 

ік INX 

fà BRA READ 

18 END i Пен #24 

13 S748 ^. йд 

2 БЕН HEIT 

2" Ж LITERAL FOR LINE FEES АМП CR 
ee CRLF #8829 

23 $m 

24 $8504 

25 ATXNT  £$Goü2F 

2% STENT ЕШЕРЕТ 

2r SECHO PROGRAM TYPE AND ENTER} 
28 $q 

23 $ ВАШЕЙ TO END GF PROGRÓM 
READYE LIS 
тЕАСТЖ 127-939 

ёг SECHD PROGRAM TYPE ANG ENTERÈ 
28 fud 
ROODY# 
Sreak іп 1220 
READY 

р. 


APPLE 1 — $1179 — M83A — $749 
TRS80 BIDIRECTIONAL 1/0 PORT 


Cascadable with Selectable Addressing 


sSOROC 
120 — $7206 135 — $799 
SOFTWARE 
All Major Brands — SCALL 
TELEVIDEO 
912 — $569 950 — $930 
Ti 


MX80 — $469 


APPLE GRAPHICS PARALLEL INTERFACE $89 
Full Hi Res Graphics for Epson, Okidata, etc. | 
ADDS 
— $559 


INTEHFACES 
SSM-AIO — $160  CPS-CARD — $190 
NORTHSTAR 
HR64DO — 52875 HR64OD — $3150 
LOBO 
Appia Orive/Card — $390/$90 
TRSBO Drive/Interface — $390/$90 
Apple OD Drive — $2740 
MODEMS 
HAY S-MIKCROMODEM — $265 
Novation-Cat — $155 
Penri - 300/1200 (212A) — $795 
MONITORS 
APF — $125 SANYO-BW — $159 

DISKETTES Sanyo-Green — $249 Color — $425 
Scotch — $2.50 Dysan — $3.50 Amdek-Green — $159 Color — $350 
EPSON МІРІ 
МХВОРТ -- $599 MxK100 — $739 88G — $575 99G — $675 
HAZELTINE NEC ZENITH 
1500 — $0985 Esprit = 5675 5510 — $2540 5520 — $2900 219 —$775 ZB8 —$2195 


DISCOUNT LINE EXPOTEK CORPORATIONINTERNATIONAL ARIZONA 1-602-246-1783 | 
| 1-800-528-8960 2ed1-kR West с ЕШ И Ж УЖ: Ге: EXPORT TWX - 910-950-1194 
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ALTOS 
ACS 8000-15 — $4750 
АМАОЕХ 
9500 — $1225 9501 — $1225 
АТАН! 
400 16K — $349 800 16K — $740 
CENTHONICS 
730 — $600 737 — $750 
DATASOUTH 
DS120— $595 DS180 — $1289 
HABLO 
630— $2095 1640 — $2575 


810 — 51275 820 — 51795 
OKIDATA 
MBO — $359 SL125 — $3150 
MEZA — $489 SL250 — $4200 
МВЗА — $739 MB4 — $1099 
APPLE XTRAS 
Memory-16K 200na — $19.05 
Game Paddle Extension — $14.95 
Pretyping P.C. Board — $19.95 
C IOTH 
25CPE-P — $1379 45CP5-P — $1899 


Circle 161 on Inquiry card. Circle 445 on inquiry card. == 


IMPUTER 

| S-100 BUS 
‘SIGNED TO 

ATISFY A WIDE 
RIETY OF n 
PLICATIONS. 


TANDARD FEATURES 


IcLupE: CP/Mee 
ERATING SYSTEM, 64K 
РАМОАВ_Е, HANKSE- 
CTABLE MEMORY,4MHZ 
OA CPU WITH 4 SERIAL 
D 3 PARALLEL PORTS, 
LIABLE 8" FLOPPY DISK 
IVES IN A STURDY ALL 
TAL CABINET. 


Б 4900 


“МЕ OPTIONAL. 


P d | A 
AHD MP BEGISTEHED IRAD MARKS OF DIGITAL RESEARCH OBE xX 


P.O.BOX 1847 SAN DIEGO,CA.92112 
7343-J9 RONSON яо, БАМ DIEGO,CA.921411 
(714) 571-5971 
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Моге byte than any other 
system on the market, in fact. 
CSave (Magnetic Cartridge 
Save) is not just another 
backup system—but a true 
file-oriented archive system. It 
gives you a full 67 megabytes 
of on-line archive/backup 
storage. So you can easily 
access, store, delete or 
transfer files with greater 4 
speed, and backup % 
even the largest of 
most hard 
disks. MCSave — 
combines the ! 
cost effective 
3M HCD-75 
Tape Drive with 
CP/M* to give 
you the kind of 


ríormance you can really 
sink your teeth into. MCSave 
can handle 13,000 files per 
drive. You can transfer 
file-by-file from disk to tape, 
tape to disk, or tape to tape. 
MCSave runs on any S-100 
2-80 48K CP/M,* CDOS,* or 
CROMIX* system. Ask your 
dealer about MCSave ...the 
backup system with 


more byte! MCS 


Microcomputer 
Consulting 
Services 


8308 "eie 
R. Worth, Texas 76180 
(B17) 498-6390 


Dealer & OEM 
inquiries invited 


"CPM is a trademark of Digital Research. "CDOS and CROMIX are trademarks of Cromemoo, Inc. 
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BUTE 


TOLL-FREE 
SUBSCRIPTION 
LINE 


800 
258-5485 


New Hampshire Residents Dial 924-9281 
The Quickest VVay To 


* Order 
a Subscription 


Renew 
a Subscription 


Inquire about 
a Subscription 


Give a Friend a 
Gift Subscription 


Change 


or Correct 
an Address 


| We are waiting 
to help you. 


Call us between: 


| 8:30-4:00 Mon.-Thurs. 
| 8:30-12:30 Fridays 
(Eastern Time) 


1-800-258-5485 


НАЛЕ tbe smali systems journal 


We give you one thing other 
car rental companies dont. 
Everything. врач FENH 


Guaranteed pricing. | Special deals on 
There are no surprises | vacation wheels. 
at Hertz. Just ask us | Whether you're 
and we'll tell you going to Florida, 
in writing what California or any- 
your final rental > '* where in the world, 
charges are | Hertz has special 
before you во. `, 


No charge 
for mileage. 
At Hertz, | V 
f we give you free, unlimited mileage-any 
car, anywhere, 


Fast take-offs from airports. When you reserve your 
Hertz car, ask for our #1 Express Service" and you 
can go right from your plane to your car with- 

ча ош stopping at the rental counter. 
im, | | ( Available at most 
№) 1794 major airports.) 


x. 


More help to help. % . Тһе world's largest fleet. With 
Hertz has more friendly ь a fleet of cars big enough to 
people ready to help you. 74 % stretch from Detroit to New 
than anyone. So call 1-800- York, chances are we've 
654-3131 for reservations % got the car you want- 
and we'll take it from there. | ER. when you want it. 


Herbz *Guaranteed Pricing | ^, a 
available at all Hertz = | 
corporate and participating | 
licensee locations in the U.S. гэ | ШЕВ 
Refueling charges and state and local 


taxes are not included. On some one-way 
there may be a drop-off charge. 


1 For Everyone. 


Hertz rents Fords and офег® fine cars. 


+ ВЕС YS ФА! OFE GHERTZSYTSTEM INC (dà 


Text continusd from page 242; 

at the end of each line and relisted the source code. The 
object code is not listed since I have modified the source 
code. Finally, I deleted the added line and listed the end 
of the text to see if it was gone. 

The cross-assembler 1 developed is not instantaneous, 
but it really outshines my hand-assembly abilities. It 
doesn't have full checking or diagnostic capability 
because of the added time it would take to assemble using 
BASIC. It does, however, offer a two-pass capability. 
That is, you can use and reference labels that force two 
passes through the source to resolve and build the correct 
object code. Features such as relative branches are also 
available, 


Program Organization 

To help those who might like to modify or enhance the 
editor/cross-assembler program, here is a summary of 
the program's organization: 


140-230 All the array and variable uses are noted in the 
remarks. The key ones are 5$ (source), OB$ (object code 
for the source), and AD (assembled address of the 
source), 
250-340 At the first assembly, the op-code dimensions 
are loaded so the first assembly will take a little longer, 
350-760 The main assembly loop. 

370 Handle comments. 

380-400 Handle ASCII literals. 


420 Handle ORG statements. 
430-450 Select op-code routines. 
470-530 Second pass to resolve addresses. 
540-600 Process implied operands. 
610-710 Process everything except branches. 
720-760 Process branch instructions. 
770-860 Source collection. 
870-990 Source listing. 
1000-1040 Delete command, 
1050-1080 Symbol print. 
1090-1200 File I/O for save/load. 
1210-1310 BASIC command loop. You may add addi- 
tional commands in this section. 
Implied operand table, 
Other op-code table. 
Branch op-code table. 
Help command processing. 
Abend trap. 


1320-1400 
1410-1510 
1520-1530 
1540-1680 
1690-1700 


That's it, You now have a workable TRS-80 cross- 
assembler for the Motorola 6800. 

In part 2, I will complete the package by presenting a 
280 1/O linkage program and a BASIC controlling pro- 
gram. When used, you have all the MIKBUG commands 
plus ten breakpoints, a 16-byte hexadecimal display, a 
GOTO address command, and a LOAD of any assem- 
bled program from the TRS-80 disk through MIKBUG to 
the 6800 memory. 


SUPER BUYS FROM SUPERBYTE! 


MAJOR PRICE BREAK! 
9179 


Wt №342 12" GREEN 
COMPARE $259.00 


$ NEW €v42 12" АМВЕ $219 


The "best іп sight” — human engineered for least fatigue. 


Ве ће first 10 have (his grea! display. 


С. ПОН DAISY 25 PARALLEL $1499.00 
Microline 82A § 529.00 
Microline 83A $ 829.00 
Microline 64 91139.00 
NOVELL IMAGE 800 printer $1249.001 


Apple Computers 
Grappler 


Sanyo Monitors 
Tetevides Terminals 


EPSON PRICES TOO LOW TO PRINT. 
WE MEET OR BEAT ANY LEGITIMATE VALUE IN THIS MAGAZINE. 


MX70, MX80, MX80F/T, MX40D 


$ Call 


#151 Apple graphics printer interface $449.00. Or $139.00 with printer purchase, 
DUMP ANY SCREEN DISPLAY. Firmware controls size, rotation, 
reverse image and dozens of it ыш graphic өйөсї. Моке your Epson or 


Okidota а great image maker, 


TERMS AND CONDITIONS 
АЯ product factory lasted with manulaciurers warranty 
[ишү 90 doy). 
In-stock shipped same day or next. Certilled check, money order or 
allow 14 business days for check іс cleor. Charge cords welcome, add 3%, 
pol ccna жама Ы ЖЕЛЕНИ. Oher сой 
оғ write. tnos residents odd 5.25% ва 

All prices ond ой Қылады aenean ius podes. 
Coll or wrile for completis price iist. 


450 December 1981 © BYTE Publications Inc 


Gircle 449 on Inquiry card. 


SUPER VALUES —SUPER SHIPPING —SUPER SERVICE! 


SIDE :) 4 y = 


SUPERBYTE, ІМС, 
PO. Вох 86 
vor IL 60045 


Circie 50 on Inquiry card, ——» 


More petformance than you ever 
— for $1995. If you're con- 

sidering a DEC® terminal, C. Itoh 
now has two reliable alternatives that 
could easily change your mind. 

Take our 132-column CIT 101, 
for example. Unlike DEC's VT100® 
it includes full AVO performance — as 
standard equipment. You also get a 
96 ASCII character set, plus 128 spe- 
cial characters. Characters m 
appear single-width and double- 
width, double-height. Reverse video, 
blinking, half-intensity and under- 
score may be used in up to 16 
combinations. The cursor may be 
underline or block, blinking or non- 
b , or invisible to the viewer 
— all under computer control. There's 


raster graphics too. And 19.2K Baud 
asynchronous communications. 
Human engineered features include 
a non-glare screen and detached 
selectric-type keyboard. Of course, if 
all you need is 80-column capability, 
have we got a terminal for you. 

The $1195 80-column terminal 
that performs like а 132. It's C. Itoh's 
CIT 80, the DEC VT52* emulator 
that's packed with features many big- 
ticket terminals dont offer. Things 
like smooth scrolling, soft setup 
mode, line drawing graphics and 
unidirectional RS 232-C printer port. 
А 19.2K Baud main port features 
X/ON-X/OFF protocol as well as full 
and half-duplex in conversation 
mode. Video attributes include 


blinking, underline, half intensity— 
even reverse video. You get CIT 101- 
type human engineered features too. 
Pius socketed firmware for maximum 
OEM flexibility. 

Both terminals are backed by 
our 90-day warranty, fully field sup- 
ported and ready for immediate 
shipment. So if you're thinking of 
getting a DEC terminal, consider 
the alternatives: CIT 80 and CIT 101. 

For full details, contact our 
exclusive representative, ACRO Cor- 
poration, 18003-L Skypark South, 
Irvine, СА 92714. (714) 557-5118. 


<: с. пон 
ELECTRONICS, INC. 
One world of quality. 


Before you order a У ПОО, 
think twice. 


$ 


-—— 


Al last, you can get a microcomputer 
business application development sysiem 
Ihat is designed for one purpose 

only... fast production of bug-free 
professional-iooking custom business 
applicallons. 


"Thinks" the Way Business Thinks 
Quic-N-Easi is the revolutionary screen- 
lormat-oriented application development 
system that thinks in terms af transactions, 
records and fields. The same way business 
thinks. Quic-N-Easi expects an application 
to include custom formatted key entry. tt 
lets you set up the character, field, and 
record validity checks business wants by 
merely filling їп tha blanks. It automatically 
Signals in rea! time when errors occur 
and "explains" what is wrong in plain 
English messages you select for each 
custom application. 


Much Faster than BASIC 
Quic-N-Easi programming is much faster 
than BASIC because the standard busi- 
ness applications {key input, file handling, 
and output reporting) are handled via 
pre-programmed parameter driven sub- 
routines. To produce finished professional 
looking custom business programs, you 
merely: 


Е Draw the business formals directly 
on the CRT in minutes. 


[+ Fi} in the blanks for field attributes, 
validations, tables, etc. 


[e] Invoke the Quic-N-Easi inlerpreter 

to check fields against tables, check 
limits, access data files, and perform 
business calculations, etc. 


Announcing the new quick and easy 


way to write custom business applications 


in hours instead of weeks. 


[+ Optionally define file and output 
formats right on the screen. 


Pays for Itself їп a Week 

By eliminating the coding drudgery of 
writing screen, field, file, and format 
programs in BASIC, programmers are 
free to concentrate on the unigue business 
aspects of each cusiom application. No 
professional programmer can afford іо 
develop one more business application 
without Quic-N-Easl. The savings are so 
significant with Quic-N-Easi, It can actually 
pay for itself т only one week. 


Gives You Much More than a 
Screen Builder... the Only 
Complete Business Development 
System for Microcomputers 
Quic-N-Easi handles the entire application 
development job гот key eniry to final 
output. You get everything you need, 
including detailed documentation to begin 
writing professional programs ihe first 
day. You get... 


A singularly capable Quic-N-Easi 
screen bulkder 


[=] А comprehensive parameter driven 

Quic-N-Easl content editor 

Е A full Quic-N-Easi interpreter 
lanquage 

[ +] A complete Quic-N-Easi lile 
Management system with Index 
Sequential, Random, and 
Sequential File Access Method 

[= А complete Quic-N-Easi print format 
handler 
A detailed Quic-N-Easi reference 
manual 


[=] A Quic-N-Easi self-teaching guide 
[=] A Quic-N-Easi quick reference сага 
[+] An interface to other program files 


ORDER NOW—Don't Waste 

One More Day Coding BASIC 

Your time is loo valuable to waste hours 
on end writing BASIC code. The first 
week you use Quic-N-Easi. your linished 
business programs will look better, run 
beller, and return more dollars to you. 
Don't delay. Order Quick-N-Easi today. 
Phone... 215 968-0689 


WiC- Nn- easi” 


STANDARD MICROSYSTEMS INC. 
136 GRANITE HILL COURT, LANGHORNE, РА 19047 


Pricing Information 

е Complete Quic-N-Easi system $395 
& Manual only $60 

в Visa and Mastercard accepted 

в Dealer Inquiries Invited 


Minimum System Hequirements 
АВК e CP/M e 280 € Floppy Disc 
Other Disk Formats э 8" Single Density 
Veclor Graphics ө Micropolis Model 2 
Customized Versions e TRS80 Mod Il, 
ТН580 Mod Ш, APPLE, OSBORNE, 
INTERTEC, VECTOR , ZENITH 
Appie, CP/M, |шепес, Micropolis, and TRSBO are 
trademarks o! Apple Computer, Digital Research, intertac 
Оша Systems, Micropolis Corp., and Tandy Corp. 
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Ask BYTE 


Mystery Card 


Dear Steve, 

Гуе seen a small circuit 
board for the Radio Shack 
TRS-80 Model I that aug- 
ments the computers disk 
capabilities. To use it, the 
FD1771 Floppy-disk-con- 
troller integrated circuit is 
removed from the computer 
and installed on this mysteri- 
ous card, The card is then 
connected to the empty 1771 
socket via a ribbon cable and 
DIP (dual inline package) 
plug. 

Unfortunately, 1 don't 
know any more about the 
board, but I'm hoping it will 
let me use 8-inch floppy disks 
оп my TRS-80. Can you sup- 
ply more information? 

Кай! С Efron 
Rosario, Santa Fe, Argentina 


To my knowledge, the 
only company that makes an 
8-inch floppy-disk-controiler 
for the TRS-80 Model I is 
Lobo Drives International. Its 
address is 354 S Fairview 
Ave, Goleta СА 93117, (B05) 
683-1576. 

Your mystery board is 
called the Doubler and is 
made by Percom Data Com- 
рану, 211 М Kirby, Garland 
TX 75042, (800) 527-1592; іп 
Texas (214) 272-3421. lt ac- 
tually is a device that adds a 
double-density FD1791 disk- 
cantroller chip to the FD1771 
chip in the Tandy Expansion 
Interface. Н allows you ta 
run either single- or double- 
density drives, which lets you 
store up to four times more 
data on a floppy disk. The 
Doubler board takes the 
place of the 1771, and the 
single-density disk-controller 
chip plugs into the Doubler 
board. To date, it costs about 
$220 in the US and can be 
purchased through autho- 
rized distributors of Percom 
equipment. . . . Steve 


Conducted by Steve Ciarcia 


Control Program 
for Microcomputers 


Dear Steve, 

What is CP/M7 I try to 
keep up on current tech- 
nology, but this buzzword 
has got me. Has BYTE ever 
reviewed CP/M7 If so, please 
tell me when so | can in- 
vestigate. 

Stephen Gentry 
Evansville IN 


CP/M (Control Program 
for Microcomputers) is an 
operating system originally 
designed to run оп Intel's 
8080 microprocessor (it also 
runs on Intels 8085 and 
Zilogs Z80). It was written 
and is supported by Digital 
Research, РОВ 579, Pacific 
Grove СА 93950, (408) 
649-3896. 

CP/M uses the ІВМ 3740 
"soft-sector" floppy-disk for- 
mat and, usually, &inch disk 
drives. Many types of pro- 
grams are supported on 
CP/M, including compilers 
and interpreters for languages 
such as BASIC and FOK- 
IRAN. Also, WordStar and 
Magic Wand (поо word pro- 
cessors) and many other 
high-level pieces of software 
are available for the smail- 
business-oriented user. 

А comprehensive series of 
articles on CP/M's structure 
and format was written by 
Jake Epstein in S-100 Micro- 
systems magazine (m bi- 
monthly publication of Cre- 
ative Computing, 39 E 
Hanover Ave, Morris Plains 
N] 07950). This magazine is 
dedicated to 5-100 systems, 
and the predominant operat- 
ing system among 5-100 users 
is CP/M, 

If after you've learned а lit- 
tle bit more about CP/M you 
want to have a list of its 
features, 1 recommend that 
you get the CP/M Summary 
Guide, by Bruce Brigham. Н 


can be ordered through Ro- 
setta Stone, РОВ 35, East 
Glastonbury CT 06025. It 
costs $7.95 postpaid in the 
US... . Steve 


Lining Up Problems 
Dear Steve, 


Our store purchased a 
TRS-80 Model ПІ, Our future 
plans call for a remote ter- 
minal located about 50 feet 
away from the computer, We 
are wondering what prob- 
lems we may have with such 
a line and what precaution- 
ary steps might be taken. 
Should we use the RS-232C 
port on the Model II, or is 
there a better way to connect 
a remote terminal? 

Lonnie Hartzell] 
Dixon IL 


The RS-232C standard is 
specified to operate between 
50 and 9600 bps (bits per sec- 
ond) for up to 50 feet, so you 
should not have any prob- 
lern. If you are running at 
lower data rates (perhaps 
1200 bys), you can separate 
the computer and the peri- 
pheral by as much as 500 feet 
and expect perfectly reliable 
operation, (At least that has 
been my experience.) Unless 
the cable is wrapped around 
an arc welder, you should 
have no problems at all... . 
Steve 


Upgrading Kits 


Dear Steve, 

1 would like to increase my 
TRS-80's memory capacity 
without spending any more 
money than necessary, and I 
don't want to blow it up in 
the process, 

I have a Model Ш with 
16 K bytes of memory, which 


isn't enough for some of my 
pregramming applications. It 
also limits the length of my 
Scripsit documents. 1 would 
like to add the maximum 
memory the Model Ш can 
hold (48K bytes). Radio 
Shack sells 16 K-byte тет- 
ory kits for $119 plus installa- 
tion, while various mail- 
order suppliers advertising in 
BYTE list similar upgrade kits 
for around $29. 

What is the difference be- 
tween these memory upgrade 
kits? Is the installation dif- 
ficult or within the capabili- 
ties of someone who is not a 
computer technician—like 
тет 
Ralph W Karcher Jr 
Broadalbin NY 


Theoretically, any 4116- 
type memory rated for 200 ns 
access time should work in 
your TRS-80 Model Ш. If 
you carefully disassemble 
your Model IIl, you should 
be able to add them yourself. 
The sockets are already pro- 
vided, and no jumpers are re- 
quired, 

While quality varies in 
some of the lower-priced up- 
grade kits, the prices of prime 
memory components have 
been dropping so fast that 
you can find many good 
values. Before you place an 
order make sure that the 
chips are guaranteed for 
200 ns operation and that the 
supplier will not substitute 
any other speed. . . . Steve 


DIA Converters 


Dear Steve, 

I'm currently in the process 
of writing music/sound gen- 
eration routines for my Apple 
П Plus. I need a D/A (digital- 
to-analog) converter to put 
into one of the expansion 
slots. Do you know of a sim- 
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20K 
| 
10K AMPLIFIER 
20K AUXILIARY 
0.05мЕ INPUT 
T 10K | AB 
— 10K 
APPLE II ең 
PARALLEL 
PORT PK 
10K 
20K 
ый 10K 
а 10K 
10к 
Figure 1 


Call Collect For Prices 
And Shipping Schedules 
505-257-7865 
HAPPY HANDS 
P.O. DRAWERI 
RUIDOSO, NEW MEXICO | 
B8345 


COMPUTERS 


We Have What You Are Looking і ог 


Offers Discounts on АП 


TRS-80 


Metron eames 


ABLE TO ANY OTHERS 


(Т AVAILABLE SERVICE CONTRACTS 
L] NO TAX ON OUT OF STATE 


[] DISCOUNTED PRICES COMPAR- 


C] PROMPT SHIPPING 
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SHIPMENTS 


ple, low-cost (under $30) 
design? I have considered us- 
ing various D/A integrated 
circuits, but a simple buffered 
resistor ladder would suffice. 
(The output will eventually 
go through my stereo ampli- 
fier.) 

David R Tribble 

Arlington TX 


You can build a D/A con- 
verter (DAC) for about a 
half-dollar if you can live 
with some minor fnac- 
curacies. Since you are plan- 
ning оп using a stereo 
amplifier, а DAC designed 
for relative (rather than ab- 
solute) accuracy should be 
fine. 

It doesn't require very 
much to design a DAC: a few 
resistors and an &-bit latch. 
First, you need to purchase or 
build a parallel port for your 
Apple ЇЇ, Then, take the 8 
output bits and run them 
through an R/2R resistor lad- 
der as shown in figure 1. 

The DAC in the figure is 
suitable for music and 
speech-synthesis applica- 
tions, but it isn't exactly 
"laboratory grade." This par- 
ticular type of inexpensive 
DAC is used in the popular 
Orchestra-80 music syn- 
thesizer for the TRS-80 
(manufactured by the Soft- 
ware Affair, Suite 1, 473 
Sapena Court, Santa Clara 
CA 95051). My January 1982 
"Circuit Cellar" will cover 
more accurate D/A con- 
verters, . , . Steve 


Missing Relays 


Dear Steve, 

In your article "Comput- 
erize a Home," you presented 
three possible techniques for 
interfacing a BSR X-10 home 
controler to a computer, 
(See the January 1980 BYTE, 
page 28.) I'm using a Radio 
Shack Plug 'N Power, which 
cannot receive ultrasonic 
signals, although [ would 
have preferred a method that 
could. You indicated in the 


article that relays could be 
used to bundle the —20-volt 
control signals, instead of the 
keyboard, but it is unclear to 
me just exactly how this is 
done. 

Willlam ] Penna 

Fort Wayne IN 


The relays can be attached 
to the X-10 unit in two ways. 
One would be to directly sim- 
ulate the operation of CMOS 
(complementary metal-oxide 
semiconductor) multiplexers 
in a matrix pattem where 
you would close the appro- 
priate relay in place of press- 
ing a switch. If you look 
closely at a diagram of the 
unit, you can see that about 
half the relays could be 
eliminated by directly closing 
a particular relay to short the 
two appropriate pins togeth- 
er. If you don't want to have 
16 separate receivers, but 
perhaps only eight, you 
could use fewer relays still. 

As you mentioned, the 
Radio Shack Plug 'N Power 
does not have an ultrasonic 
receiver. I wrote an article for 
Radio Electronics magazine 
in September 1980 that gave 
complete schematics of both 
the command console and 
various receivers, The differ- 
ence between the Radio 
Shack unit and the Sears con- 
troller is that Sears’ machine 
contains the circuitry for 
ultrasonic input. This can be 
added to the Radio Shack 
unit, or you can create the 
coded signal (as I did in my 
BYTE article). 

To do this, you would put 
the coded signal through an 
optoisolator and inject it 
directly into pin 7 of the 
28-pin integrated circuit in 
the command console. In ef- 
fect, this would be equivalent 
to receiving signals via the 
ultrasonic link. The unit will 
then function similar to the 
Sears controller. 

OSI (Ohio Scientific) uses a 
Similar method in its system 
that incorporates the BSR 
controller. Be careful to make 
sure that you optically isolate 
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With the Hayes direct-connect 
Micromodem Ili" your Apple Il can 
communicate by phone with the 
outside world. You can access in- 
formation networks like 

The Source for a variety 


of business and personal 
Mises e ich 
programs. Pal Hak gag nds 


% A pt ү 


тет 
„а 5 me кд # 


we 
гг“ 


warranty. Thats another reason 
why its the largest selling direct- 
connect modem for Apple II 
computers. 
Programmable. 
Automatic dialing 
_ and answering? 


Of course! Wei in- 


E: рі + А 
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is built-in, and we even include our 
FCC-approved Microcoupler™ 
that plugs directly into any modu- 
lar telephone jack in the U.S.— 
you don't even need the phone! 
S-100, too. The Hayes 
Micromodem 100 gives 5-100 
microcomputers ail the advan- 


tages of our Micromodem II! 


Put the outside world inside 
your computer with a data com- 
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the command console from 
the computer, even though 
you are running it on 5 V. 
The command console has no 
isolation transformer and is 
floating at 115 V. The opto- 
isolator will provide you with 
the proper level shift to run 
on the —20 V supply within 
the command console. Also, 
Radio Shack now makes a 
$39 computer-to-AC line BSR 
X-10 transmitter. . . , Steve 


More on Burn-Outs 


Dear Steve, 

I have some additional in- 
formation on the BSR mod- 
ule "burn-out" probiem dis- 
cussed in "Ask BYTE" (see 
the April 1981 BYTE, page 
330). 

First, it is important to 
identify whether it is an ap- 
pliance module or a lamp 
module that is burning out. А 
short across an appliance 


module will more likely burn 
out the house fuse than the 
module. Because of this, the 
appliance module should be 
used in high-exposure areas 
like outdoor lights. There is a 
fuse in the appliance module, 
but its job is to protect the 
line and sensor circuit from 
each other and is, in my opin- 
ion, very unlikely to blow, 
The fuse in the lamp mod- 
ule is in the line that feeds the 
load that the module is con- 
trolling. As such, it tends to 
burn out before the module's 
triac in the situation you were 
discussing. This has been my 
experience. I returned two 
lamp modules before 1 got 
frustrated and took one apart 
to find the fuse. I compared a 
burnt-out module with a 
good one, and | found the 
fuse. It's a sub-hair-sized 
piece of wire that vaporizes 
with no trace when it blows. 1 
replaced this with a single 
strand of copper wire from 


zip cord (a single strand from 
the bundle that makes up one 
of the conductors). I think 
this is too big, but it works. 
I'll have to wait and see if the 
triac burns out the next time 
the lamp falls over and blows 
out the bulb. I don't think it 
will. 

Another point not men- 
tioned in your article is that 
BSR will repair the fuse for a 
flat $4 if you ship the dam- 
aged module to the company. 
А high price to replace a fuse, 
but much cheaper than buy- 
ing a new module. 

One other point: I had er- 


ratic operation of some mod- 
ules from certain control 
units at various times of the 
day until 1 installed a 0.1 АЕ 
capacitor across the 220 V 
house feed. This completely 
solved the erratic operation 
and also totally eliminated 
outside interference from CB 
radios, etc. (BSR suggested 
this, and it works extremely 
well.) 

T Gerald Dyar 

West Hartford CT 


Thanks for the informa- 
lon. . . . Stevell 


In "Ask BYTE," Steve Ciarcia answers questions on any area of 


microcomputing 
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high volume of inquiries, personal replies cannot be given. Be 
sure to include “Ask BYTE" in the address 
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Introducing 
“Popular 
Computing," 
the key to 
understanding. 


Now you don't have to be 
a computer professional to 
unlock all the mysteries, 
potential, and pleasures of 
home and small business 
computers. Popular Com- 
puting, the new monthly 
magazine from McGraw- 
Hill, is the key. 

Created in response to 
growing demand for our 
informative quarterly 
onComputing, Popular Com- 
puting explores every 
aspect of personal com- 
puters and their use. All 
reported in easy-to- 
understand nontechnical 
language. 
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Home Computer 
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[me M лы сыл с.і 
The answer to 


'Computerphobia."' 


Even the most computer- 
unsophisticated reader will 
find Popular Computing 
interesting and 
stimulating. Every issue 
will contain straight- 
talking product reviews, 


special news briefs, and 
feature articles by famous 
guest contributors (like 
Isaac Asimov). There'll 
even be a helpful glossary 
of computer jargon we 
couldn't avoid using, and 
much, much more. 


Special 
Introductory 
Offer. 


Send in this coupon to- 
day, and take advantage of 
Popular Computing’s Special 
Introductory Offer. 
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What Makes 
Computer Games Fun? 


Rumor has it that when the Space 
Invaders game was first introduced in 
Japan the Japanese treasury ran out 
of the coin that was used to operate 
the game. True or not, the phenom- 
enal popularity of various computer 
games is obvious to anyone who has 
wandered through a shopping mall, 
an airport lounge, or a toy store in 
the last few years. 

Why are these games so captivat- 
ing? And how can the same things 
that make computer games captivat- 
ing be used to make learning with 
computers more interesting and en- 
joyable? To help answer these ques- 
tions, I systematically studied more 
than 100 people playing computer 
games, looking primarily at what 
made the games fun. Then I devel- 
oped a set of guidelines for designing 
highly motivating educational com- 
puter programs. 

Though 1 focused on making 
educational activities more fun, these 
guidelines can also be used in design- 
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ing noneducational computer games 
or in making other computer pro- 
grams more fun to use. All of the 
work 1 discuss in this article is 
described in more detail elsewhere 
(references 3 and 4). 


Survey of Preferences 

As a First step toward finding what 
makes computer games fun, Г inter- 
viewed 65 students—from kinder- 
garten through eighth grade—about 
their computer-game preferences. All 
the children had been playing with 
computer games in a weekly class for 
at least two months and some for 
more than two years. The computer 
class teachers provided a list of the 25 
games they judged most popular 
among the students. Then ] asked 
each child to rate how well he or she 
liked each game, on a three-point 
scale. 

Table 1 lists all the games in order 
of their average rating by children 
who had played them. One of the 
most interesting questions we can ask 
about these results is what features 
the popular games share that are 
missing in the unpopular games. To 
answer this I rated each game using a 
number of criteria that seemed likely 
to affect their motivational value. 
Table 2 shows the correlations be- 
tween these game features and the 
average ratings the games received 


from the children. 

The most important factor deter- 
mining popularity in this sample was 
whether or not the game had a goal. 
For example, the top three games all 
had obvious goals (getting a high 
score in Petball, trapping the other 
person's snake in Snake2, and de- 
stroying all the bricks in Breakout), 
while the bottom two games had no 
clear goals (conversing with a simu- 
lated psychiatrist in Eliza or Filling in 
blanks in a story in Gold). Scoring, 
audio effects, and randomness also 
had high correlations with game 
popularity. The children liked graph- 
ic games and significantly disliked 
word games. 

Even though these results are inter- 
esting, it is impossible to draw strong 
conclusions from this kind of correla- 
tional study. Among other things, the 
results depend entirely on the sample 
of games I used. The other two 
studies | describe focus on a single 
game and systematically vary its fea- 
tures in a series of slightly different 
versions of the game; this allows us to 
make some stronger conclusions. 


Breakout— The first game I studied 
in detail was Breakout. Figure 1 
shows a typical screen display in the 
original Breakout game. The player 
uses a knob to control the position of 
the paddle on the left side of the 
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Average 
Game Rating 


Description 


Petball 2.8 
Snake2 2.8 
Breakout 2.6 
Dungeon 2.6 
Chase 5 28 
StarTrek 2.5 
Don't Fall 2.5 


Simulated pinball with sound 

Two players control motion and shooting of snakes 

Player controls paddles to ҺИ ball that breaks through a wall, piece by piece 

Player explores а cave, like Dungeons and Dragons 

Two players chase each other across an obstacle course, with sound effects 

Navigate through space and shoot Klingon ships 

Guess wards like Hangman but, instead of a person being hung, a person or robot advances to a 
alitt 

Guess who committed а murdar by questioning witnesses who may lie 

Bomb submarines without getting your ship sunk 

Capture а moving square with perpendicular lines 

Like Chase S but without sound 

Ве! on horses that race along track 

Bomb a ship trom an airplane 

Like Snake? but snakes can't shoot 

Run a lemonade stand: buy supplies, advertise, etc 

Escape from moving robots 

Shoot Darth Vader's ship on screen 

Escape from randomly generated maze 

Guess letters of a word before man is hung 

Explore cave with dragons, eic 

Make any design on the screen 

Guess a number. Clues given by number of stars 

Shoot Red Baron by subtracting Snoopy's position on number line from Red Baron's position 

Converse with simulated psychiatrist 

Fill |n blanks in story about Goldilocks 


Panther 2.4 
Mission 24 
Chaser 2.4 
Chase 2.4 
Horses 2,4 
Sink Ship 23 
Snake 2.3 
Lemonade 2.3 
Escape 2.2 
Star Wars 2.2 
Мате Сгаге 2.2 
Hangman 2.1 
Adventure 2.0 
Draw 2.0 
Stars 2.0 
Snoopy 1.9 
Eliza 1.8 
Gold 1.5 


Table 1: 25 computer games, listed according to preference. Sixty-five students were asked to rate the games (177 don't like; 
2= like; 3» like a lot). 


screen. The paddle is used to bounce 
the ball against the wall of bricks on 
the right side of the screen. Each time 
the ball bounces off the wall, it 
knocks one brick out and adds to the 


Correlation with 
Feature Average Preference 


Goal 0.65** 
Computer keeps a score 0.56** 
Audio effects 


Table 2: Features influencing game preference, listed according to importance, 
The 25 games listed in table 1 were analyzed in terms of these features, and the 
results were correlated with the game preferences from table 1. 


Randomness involved in game 
Speed of answers counts 
Visual effects 

Competition 

Variable difficulty level 
Cooparation 

Fantasy 


Kind of game: 
Graphic game 
Math game 
Word game 


Siatistical significance levels: 
*p« 0.05 
**p« 0.01 
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score, The ultimate goal of the game 
is to knock out all the bricks. 

My survey and other casual obser- 
vations indicate that this is one of the 
most popular contemporary com- 
puter games, What is the "secret" of 
its success? Many devotees of Break- 
out and similar games mention their 
score—usually their highest one— 
when talking about the game. Is the 
challenge of getting a record-high 
score the principal attraction? Is it the 
visual stimulation of watching the 
bricks break out? Or is it simply the 
enjoyment of the sensorimotor skill 
involved in putting the paddle in 
front of the ball? There are, of course, 
many other features of Breakout, but 
these three—the score, the breaking 
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access ordering. 
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‚ Solutions 
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for law offices with 


i | р to 25 attomeys and 35 


timekeepers, including 
paralegals and secre- 
tares. The system distrib- 
utes all Time and Expenses 
| to client accounts or des- 
| ignoted Overhead Ac- 
counts, and produces 
monthly Client Review 
sheets. After any adjust- 
ments it also provides: 
ready-to-mail itemized bills, 
monthly Office Management 
Summary, Aged Receivables 
Report. Ап Accounts 
List is also built into 


transactions re- 
cording is re- Ж 
duced іо a mini- | 
mum because IY 
the LBS system is 22946 
based on daily | bc x 
timesheets pre- дын 
pared by each 1 
timekeeper with 2 

a complete system for cod- 
ing client matters and ex- 
penses. The attomey auditing 
the pre-billing review form 
can choose various predeter- 
mined rotes, or bill on re- 
tainer, contingency fee or an 
adjusted basis. 

The Office Management 
Summary provides a finon- 
cial analysis of each attor- 
ney's billings, aging of his ac- 
counts receivable and an 
analysis of the work effort of 
each timekeeper and total 
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out of the bricks, and the ball bounc- 
ing off the paddle—seem to capture 
the essence of the game. 

To examine which of these three 
features was most important to the 
game's appeal, I constructed six dif- 
ferent versions of the game, varying 
each of the three features in all sensi- 
ble combinations. For example, in 
some versions the ball bounced back 
and forth between the wall and the 
paddle but no bricks ever broke out 
of the wall. In other versions the ball 
never bounced off the paddle; it was 
simply "caught" when the paddle was 
placed in front of it. Also, only half 
of the versions had a score. 

I asked 10 college undergraduates 
to play all the versions and then rate 
how well they liked each one. The 
factor that made the most significant 
difference in their ratings was 
whether or not the bricks were 
broken out, It is unclear from this 
study what aspects of the bricks 
breaking out are most important, but 
the list of features in table 2 suggests a 
number of important possibilities. А 
partially destroyed wall of bricks 
presents a visually compelling goal, 
while acting as a graphic score- 
keeping device which tells how close 
the player is to that goal. It thus pro- 
vides a goal, a visual effect, and scor- 
ing at the same time. In fact, the 
walls structure suggests many ‘goals 
at different levels: knocking out a 
brick in the third row, destroying the 
first row completely, etc. 

The results also showed that the 
versions without scores or bricks 
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SCORE 12 
3 BALLS LEFT 


Figure 1: А typical display from the 
Breakout game, which is popular because 
it provides a clearly defined challenge 
(breaking through the wall by bouncing 
the ball against the bricks) and provides 
visual and auditory stimulation. 


breaking out were significantly less 
appealing than the other versions. In 
other words, the versions in which 
there was no clear goal—other than a 
vague "keep the ball going as long as 
you can" —were significantly less fun 
than the others. Without a clear goal, 
it was not really a game at all. 

1 believe a similar combination of 
multiple-level goals and visual effects 
is important in the success of a num- 
ber of other games, like Space In- 
vaders, Snake2, and Petball. 


Darts—The second game I studied 
in detail was called Darts, designed to 
teach elementary students about frac- 
tions (see reference 2). In the version] 
used, three balloons appear at ran- 
dom places on a number line on the 
screen and players try to guess their 
positions (see figure 2). They guess by 
typing in mixed numbers (whole 
numbers and/or fractions), and after 
each guess an arrow shoots across the 
screen to the specified position. If the 
guess is right, the arrow pops the bal- 
loon; if wrong, the arrow remains on 
the screen, The player gets to keep 
shooting until all the balloons are 
popped. Circus music is played at the 
beginning of the game; if all three 
balloons in a round are popped in 
four tries or less, a short song is 
played after the round. 

To discover what features contri- 
bute most to the appeal of this game, 
I constructed eight different versions 
of the game by removing, one at a 


3 


TYPE THE NUMBER: 3-1/2 


Figure 2: А display from the Darts game, 
a program to teach fractions. The object is 
to break each balloon by typing in the 
mixed number corresponding to the 
balloon's position on the number line. 
This is an example of an intrinsic fantasy 
because the skill with fractions depends 
upon the fantasy of pinpointing the 
balloons on the line and vice versa. 
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own programming solutions. There's no boot- When performance must be measured by results, 
strapping And ince the operating system and 
pow BASIC language exist in ROM, they use | | 
almost none of the available RAM. h HEW LETT 

If you've been looking for a friendly, integrated | PACKARD 


MICROMAIL HAS 


THE RIGHT TERMINAL 
AT THE RIGHT PRICE. 


TELEVIDEO 


910 EV ..........$569.00 
912..................$699.00 


920 ........... 
950.... 


.......9749.00 
5939.00 


QUME Letter Quality 
NEW! 
SPRINT 9/45/1 


$1824.00 


DIABLO Letter Quali 


630.......91950.00 
1640 RO .......... CALL 


1640 KSR......... CALL 
1650 RQ..........CALL 
1650 ESR......... CALL 
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time, features that were presumably 
motivational. For example, some ver- 
sions of the game had rectangles in- 
stead of balloons marking the place to 
be guessed on the number line and 
short lines instead of arrows marking 
the incorrect guesses. The features T 
removed in this way included the fan- 
tasy of arrows popping balloons, the 
music, the scorekeeping, and several 
different kinds of feedback. 

I assigned 10 different fifth-grade 
students to each of the eight versions 
and then allowed them to play with 
their version of Darts or with a ver- 
sion of Hangman that was the same 
for all students. My primary measure 
of the appeal of different versions was 
how long the students played their 
version of Darts in comparison to 
Hangman. This measure was also 
highly correlated with how well 
students said they liked the game at 
the end. 


Although important in 
creating interesting 
educational programs, 
fantasles must be 
carefully chosen to 
appeal to the target 
audience. 


The results of this experiment 
showed a significant difference be- 
tween what boys and girls liked about 
the game. Judging from time spent on 
various versions of the game, boys 
liked the fantasy of arrows popping 
balloons; girls apparently disliked it. 
І do not think the implication is that 
boys should be given one kind of fan- 
tasy and girls another. Instead, 1 
think it would be better to let each 
person choose whichever fantasy 
seems most appealing at the time. 
Still, understanding sex differences 
like this may help avoid uninten- 
tionally designing programs that for 
instance appeal more to boys than 
girls. I think the most significant im- 
plication of this experiment is that, 
although they are important in 
creating interesting educational pro- 
grams, fantasies must be carefully 
chosen to appeal to the target au- 


SuperCalc and the Answer Key. 


The SuperCalc Answer Key. 
Invented so you can move on 
to answering the questions that 
really count. 


Answers. Аз a decision maker 
that's what you're after when 
you use an "electronic work- 
sheet” to analyze problems in 
management, finance, marketing, 
sales, and engineering. However, 
a lot of time and energy can Бе 
spent just trying to figure out 
how your program works. 
That's why we've invented The 
SuperCalc' Answer Key. 


As a new SuperCalc user you 

want answers on program oper- 
ation fast...as your questions 
tSuperCatc amd The Answer Key are trademarks of Sorcim 


Corporation 
"СРАМ is а trademark of Digital Research 


atise. Аз an experienced user 
you want a complete description 
of all your options at your 


fingertips. 


From formatting printed reports 
to merging sheets, the SuperCalc 
Answer Key gently guides you 
every step of the way. And 
included with the SuperCalc 
Software Package is a compre- 
hensive tutorial and reference 
guide which introduces you to 
the full power of the electronic 
spreadsheet. 


SuperCalc is available now for 
your CP/M* computer. Contact 
us today for the name and 
address of your local dealer. 


SuperCalc 


Èz 
405 Aldo Avenue Santa Clara, CA 95050 
(408) 727-7634 
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' SOFTWARE | 


DEVELOPMENT 
TOOLS FOR 
INDUSTRY 


CP/M CROSS-ASSEMBLERS 

Fast, comprehensive cross-assemblers 
to run under СРМ." Extensive pseudo- 
ops Include full listing control, nested 
conditionals, mnemonic synonyms, 
and Inciusion of external source filas. 
Generate object file, assembly listing, 


and symbol table from source code for | 


nine popular microprocessor familles. 
XASMO5...... 0805 
ХА8М08...... 6809 
ХАЗМ1В...... 1802 
XASMAB ..... 6048/8041 
XASM51...,.. 8051 


ХАЗМ65 ...... 6502 

ХА$М68 ..... 6800/6801 
ХАЗМЕВ ...... . 26/3870 
ХА5М400...... COP400 


Assemblers... $200.00 each 
Manual only... $ 25.00 


8048 DEVELOPMENT PACKAGE 

Now you can use the B048 family о! 
single-chip microcomputers without 
buying expensive equipment. Develop 
8048 software with the ХАЗМ48 cross- 
assembler. Then plug our EPR-48 board 
Into your S-100 system to program the 
8748 EPROM version. 

8048 Development Package... $574.00 
EPR-48 alona ................ 3448.00 


EPROM SIMULATOR BOARD 

Debug dedicated systems quickly. Our 
PSB-100 PROM Emulator із an S-100 
board with up to BK of RAM. Cable with 
24-pin plug replaces 2708 or 2716 
EPROM(s) In your target system for ins- 
tant program teating 


PSB-100 EPROM Simulator... $445.00 
wi2K RAM 


*Trademark of Digital Resesrch 


804 SOUTH STATE ST. 
DOVER. DEL. 19901 
302 - 734-0151 


Viss and Masterchargs accepted. Wa aship 8" aingle- 
denalty end Боћсаа + 5.25" акаев. Ask us 
about other formats, OEM ANO DEALER INQUIRES 


INVITED. 


+ Trademark of Microsoft 
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Challenge 
Goal 


С Does the activity have a clear goal? If not, is it easy for the students to determine 
goals of appropriate difficulty for themselves? 


O Are the goals personally meaningful? 


Uncertain outcome 


С Does the program have a variable difficulty (evel? 


O Determined by the student 


С Determined automatically, depending оп the student's skili 


[1 Determined by the opponent's skill 


O Does the activity have multiple goal levels? 


О Scorekeeping 
[1 Speeded responses 


L] Does the program include randomness? 


O Does the program include hidden information selectively revealed? 


Fantasy 


Г] Doss the program include an emotionally appealing fantasy? 
Г] Is the fantasy inirinsicatly related 1o the skill learned in the activity? 
Г} Does tha fantasy provida a useful metaphor? 


Gurlosity 


Sensory curiosity: audio and visual effects 


O as decoration 

[] to enhance fantasy 

L] as a reward 

О as a representation systam 


Cognitive curiosity 
C] Does the program Include surprises? 


Г] Does the program include constructive feedback? 


Table 3: А checklist for designing enjoyable educational programs. 


dience. Otherwise, they may actually 
make the environment less interesting 
than it would have been without 
them. 


Guidelines 

How can we use these results to 
make educational programs more fun 
for students? 1 think the character- 
istics that make instructional en- 
vironments interesting can fit natural- 
ly into one of three categories: 


e challenge 
efantasy 
e curiosity 


А checklist of these characteristics is 
shown in table 3, 


Challenge—For an activity to be 
challenging, it should have a goal 
whose outcome is uncertain. In my 
survey, the feature I found most 
highly correlated with game populari- 
ty was the presence of an obvious 
goal. In the Breakout study, students 
rated the versions of the game with 
no obvious goal as significantly less 


enjoyable than those with a clear 
goal. Thus simple games, to be 
challenging, should probably have a 
single fixed goal. More complex en- 
vironments (like graphics editors or 
computer programming languages) 
should be designed so that users can 
easily generate goals of appropriate 
difficulty, For example, in the LOGO 
system (see reference 5), students can 
program a moving "turtle" to draw 
designs on a computer screen or on 
the floor. The attractiveness of this 
environment is the ease with which 
children think of things they would 
like a moving turtle to do. But unless 
beginners have some help evaluating 
the difficulty of possible projects, 
they might often choose tasks that are 
discouragingly difficult. 

Good goals are also personally 
meaningful. For example, the best are 
often practical or fantasy goals (like 
reaching the moon in a rocket or 
drawing a picture of a flower) rather 
than simply goals of using a skill (like 
solving arithmetic problems). 

If a person is either certain to reach 
the goal of an environment or certain 


HP- 85A SELF CONTAINED 
pEskroP СОМРОТЕН. $2,595 


НР-8ЗА...$1,749 


NEW НР-125 СР/М 64К COMPUTER SYSTEM. . $3,179 


“НР2902М 5.25 SINGLE MASTER 
ШЕК ЕРІМЕ „.............. +o. -$1269 
*HP2901M 5.25 DUAL ақта 
DISK DRIVE ,..... ..... $2125 
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MASTER DISK DRIVE. ........ .. $4239 
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асын- ETC B (a. 82195 
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MODULE-PLOTTER...... "T $575 


PERIPHERALS НРОООВ5-15002 HP85 
PLOTJPRINT. ROM..... TD , $131 
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'НР82905А DOT MATRIX PRINTER. . .$789 HP82937A НР85 НР-ІВ 
'HP2801A DAISYWHL. LETTER lur ch s (ODE 


CUAL PRINT. see essen ‚+ ++ $3249 
НР82903А 16K HP85 MEM, MOD... . .$249 
HP00085-15001 HP85 MASS 

STOR, ROM 


* Also used with new HP 125 


$355 
HP82940A HP85 GPIO INTERF. ..... $429 


The HP-41C 


HP41C .....$189 
НР41СУ....... $259 


GET ALLTHE 
HELP YOU CA 


This тү n зн 


НРВ210БА МЕМОНҮ 
communicates in words as well as MODULE ........... 
numbers, uml has buth-in memory of uver НР82170А QUAD 
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Reader, Printer/Pkutee, and Applicatiun HP82143A PRINTER FOR 
Міңіні» for solutüsns to your real-werkl АК чел еы 

ети, OPTICAL 
Ы [7] str Fonaccv........ 5109 


НР82941А НР85 ВСОІМТЕВЕ . ..... $445 
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mi iru lc LU $131 HP82939A EIA SER. INTERF. ....... $355 
The HP-11C gives you the 

power to simplify repetitive HP11C $119 


calculations with such ad- 
vanced programming features 
as subroutines, conditional 
tests, controlled looping and 

indirect addressing. А 


The HP-12C's programmabilit 
and extensive function set are 
complemented by its hand- 
some, slim-line design. Your 
HP-12C will travel comfortably 
in your shirt pocket, ready to 


solve your problems wherever НР12С....... $129 
you go. 
| ZEE XL НРЗ2Е SCI 
j ШІ WISTATICS ............ $49 
| HP33C PROG. SCL.-CONT. 
| MEM.. 
| HP34C ADV. PROG. SCI, 
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not to reach it, the environment is un- 
likely to be challenging. There are 
several ways of ensuring that people 
of varying abilities (and the same per- 
son over time) will be challenged by a 
program. The first is simply to have а 
variable difficulty level, which can 
be: 


edetermined automatically (as in 
many drill-and-practice programs) 

e chosen by the person (perhaps with 
ego-involving labels like cadet or 
commander) 

е determined by the opponent's skill 
(as in chess and checkers) 


Competition may be motivating sim- 
ply because it provides a challenge at 
an appropriate difficulty level. 

А more subtle way of making the 
outcome uncertain puts multiple goal 
levels in the same environment. For 
example, in the Darts game the first- 
level goal is simply to pop all the 
balloons. But players who are certain 
to reach this goal can still be chal- 
lenged by the goal of popping all the 
balloons in as few tries as possible. 
Many motivating environments, 
from games like chess to activities like 
computer programming, have this 
characteristic: different people in the 
same general environment can pick 
very different goal levels. 

Two features of computer games 
that help provide different goal levels 
are scorekeeping and speeded 
responses. Someone who can already 
reach the basic goal of an environ- 
ment can still be challenged by trying 
to do it faster or better, These 
features are especially useful in in- 
structional situations like drill-and- 
practice where the purpose is to im- 
prove previously learned skills. А 
third way of providing uncertainty is 
through hidden information that is 
selectively revealed (as in Hangman) 
or by randomness (as in all gambling 
games and many simulations). 

Goals and challenges are captivat- 
ing because they engage a person's 
self-esteem. Success іп a computer 
game—like success in any challenging 
activity —can make people feel better 
about themselves. The opposite side 
of this principle is, of course, that 
failure in a challenging activity can 


lower a person's self-esteem and, if it 
is severe enough, decrease the 
person's desire to repeat the activity. 
One implication of this principle is 
simply that instructional games 
should have a variable difficulty 
level. Another implication is that per- 
formance feedback should be pre- 
sented in a way that minimizes the 
possibility of damage to one's self- 
esteem, Comments like "You need 
more practice, dummy!” usually have 
no place in an educational environ- 
ment. 

This analysis of challenge il- 
luminates an important distinction 
between toys and tools. Toys can be 
defined as systems used for their own 
sake, with no external goals (com- 
puter games, puzzles, etc), Tools can 
be defined as systems used to achieve 
external goals (text editors? program- 
ming languages, etc). With respect to 
challenge, the requirements for good 
toys and good tools are mostly op- 
posite. Since a good tool is designed 
to achieve goals that are already pre- 
sent in the external task, it does not 
need to provide a goal. Furthermore, 
since the outcome of the external goal 
(such as writing a good letter or get- 
ting a program to work) is already 
uncertain, the too] itself should be 
reliable, efficient, and usually "invisi- 
ble." 

In a sense, a good game is supposed 
to be difficult to play: that increases 
its challenge; but a tool should be as 
easy as possible to use. This distinc- 
tion helps explain why some users of 
complex computer systems may take 
a perverse pleasure in mastering tools 
that are extremely difficult to use. To 
the extent that these users are treating 
the systems as toys rather than tools, 
the difficulty increases the challenge 
and therefore the pleasure of using 
them. 


Fantasy —One relatively easy way 
to increase the fun of learning is to 
take an existing curriculum and over- 
lay it with a game in which the player 
progresses toward some fantasy goal 
(as in Baseball) or avoids some fan- 
tasy catastrophe (as in Hangman), 
depending only оп whether the 
player's answers are right or wrong. 
These are examples of extrinsic fan- 


Just when you thought it 4 
to со bach underground 
zi 


Zork ba a ністагм асот Inc. 


wards. Zork П: The Wizard of Frobozz, will be 
unlike any computer age adventure you've ever 
encountered. The underground world of Zork is 
designed to be lived and experienced in the most 
realistic sense. It features the largest vocabulary, 
the widest range of command options, the special 
capability to let you speak in complete sentences 
rather than two-word commands, and the most 
intriguing plot in the genre, And because Zork's 
mysteries are of the most challenging nature, it 
will take all your intellectual abilities to survive 
and emerge victorious from the Great Under- 
ground Empire. 

Zork Il is the extraordinary successor toZork I, 
which hit #4 on the SOFTALK Top 30 in its first 
month on the market. Both run on 32K Apple II's 
with a 16-sector disk drive. And both are available 
now for Christmas. 

The door to Zork beckons you. Look for it at 


your local computer ! 
store today. ПРОСО 


Infocom, Inc.. 6 Faneuil Hall Marketplace. Boston МА 02109 


Apply Піл a ach eorr Appie Computer Cons 


Some Educational Games 


Description 


Academic Knowledge Used 


reading, writing 


Game 
Adventure The player explores a vast underground system of caves 
with dragons, etc, trying to find treasures. The cave is filled 
with knife-throwing dwarves and other dangers. 

Players advance around а baseball diamond by picking 
correctly spelled words from sets of alternatives. 


(See text) 


The player tries to guess a word, letter by letter. After 
each incorrect letter guessed, one more body part of a man being 
hung is drawn. The player loses if the whole body is drawn. 
Player acts as king of ancient Babylonia and decides each 
year how much wheat to plant, how much to store, and how 
much to save. There are occasional plagues, rat infestations, etc. 
The number of people who are born, starve, etc each year is 
reported. 


The player tries to guess where an «animal called а 
"Hurkle" is hiding in a Cartesian coordinate grid. Feedback after 
incorrect guesses tells which direction to move. 

The player runs a lemonade stand, buying supplies, 
advertising, etc. There are random fluctuations in weather, 
number of customers, etc. Each day's expenses, sales, and pro- 
fits are computed. 

Snoopy and the Red Baron appear at different positions 
on a signed number line, Player says how far Snoopy should 
shoot to hit the Red Baron (ns a signed integer). 


Baseball spelling 


Darts 
Hangman 


number lines, fractions, estimation 
spelling, vocabulary 


Hammurabi elementary economics 


Ни Cartesian coordinates, map directions 


Lemonade elementary economics 


subtraction, number lines, negative 
numbers 


structive feedback. For example, in 


Extrinsic fantasies in which a fantasy goal Is approached 


A train on a track is approaching a city 


A rocket is passing the other planets of the solar system on Из way to earth 
A complicated bullding is being built, piece by piece 
A fleet of space invaders is being destroyed, one by one 


Extrinsic fantasies in which a fantasy catastrophe is avoided 


А parson is hung, one body part at a time 


А person advances toward the edge of a cliff, one step al a time 
А time bomb 5 ticklng toward an explosion 


Table 4: Samples of extrinsic fantasies that could be used to add enjoyment to many 
educational programs. (Extrinsic fantasies are those in which the fantasy depends on 
using the skill but not vice versa.) 


tasies, in which the fantasy depends 
on the use of the skill but not vice ver- 
Ба. 
Other factors, such as answering 
speed, can also affect intrinsic fan- 
tasies. For example, the Speedway 
game (in which students’ race cars 
move along a racetrack depending on 
how fast they answer arithmetic 
problems) is an extrinsic fantasy. 
Since the use of the skill does not de- 
pend on the fantasy, the same fantasy 
could be used with completely dif- 
ferent kinds of problems. For exam- 
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ple, Baseball and Hangman fantasies 
could just as well be used for arithme- 
tic problems as for spelling problems: 
players could be "hung" or advanced 
around a baseball diamond depend- 
ing on whether the arithmetic prob- 
lems are worked correctly. Table 4 
lists a few possible extrinsic fantasies. 

Conversely, intrinsic fantasies not 
only depend on the skill, but the skill 
also relies on the fantasy. This usual- 
ly means that problems are presented 
in terms of fantasy-world elements, 
and players receive a natural con- 


Darts the skill of estimating distances 
is applied to the fantasy world of 
balloons on a number line and 
players can see graphically whether 
their answers are too high or too low 
and, if so, by how much. 

Other intrinsic fantasies in math 
games include the search for a hidden 
animal on a Cartesian grid in the 
Hurkle гате and Snoopy shooting at 
the Red Baron on a number line in the 
Snoopy game. The Adventure game, 
in which a vast underground cavern 
system is explored in response to the 
players commands, can be con- 
sidered an intrinsic fantasy for the 
skills of reading (the cave descrip- 
tions) and writing (the commands). 

I think intrinsic fantasies are more 
interesting and instructional than ex- 
trinsic fantasies. One advantage of in- 
trinsic fantasies is that they often in- 
dicate how the skill could be used to 
accomplish some real-world goal (as 
in a business-simulation game like 
Lemonade). More importantly, in- 
trinsic fantasies can provide meta- 
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datasouth announces... 


THE TOTAL PRINTER PACKAGE! 


With so many matrix printers on the market today, it may seem 
tough to find exactly the right one for your application. Some 
models may offer the speed you need, others the communications 
flexibility and still others the forms handling capability. But no 
printer offers all the features you need... until now. 


The 05180 matrix printer provides the total package of perfor- 
mance features and reliability required for applications such as 
CRT siave copy, remote terminal networks and small to mid-range 
systems. Not a "hobby-grade" printer, the 05180 is a real work- 
horse designed to handle your most demanding printer require- 
ments. And pricing on the 08180 is hundreds of dollars below 
competitive units. 


High Speed Printing — Bidirectional, logic-seeking printing at 
180 cps offers throughput of over 200 Ipm on average text. А 
9-wire printhead life-tested at 650 million characters generates 
a 9x7 matrix with true lower case descenders and underlining. 


Non-volatile Format Retention — a unique programming keypad 
featuring a non-volatile memory allows the user to configure the 
05180 for virtually any application. Top of form, horizontal and 
vertical tabs, perforation skipover, communications parameters 


and many other features may be programmed and stored from the 
keypad. When your system is powered down, the format is retained 
in memory. The 05180 even remembers the line where you stopped 
printing. There is no need to reset the top of form, margins, baud 
rate, etc... it's all stored in the memory. If you need to recon- 
figure for another application, simply load a new format Into the 
memory. 


Communications Versatility — The 05180 offers three interfaces 
including RS232, current loop and 8-bit parallel. Baud rates from 
110-9600 may be selected. А 1K buffer and X-on, X-off hand- 
shaking ensure optimum throughput. 


Forms Handling Flexibility — Adjustable tractors accommodate 
forms from 3-15”, The adjustable head can print 6-part forms 
crisply and clearly making the 05180 ideal for printing multipart 
invoices and shipping documents. Forms can be fed from the front 
or the bottom. 


If you would like more information on how the 051805 low-cost 
total printer package can fill your application, give us a call at 
Datasouth. The 05180 is available for 30-day delivery from our 
sales/service distributors throughout the U.S. 
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phors or analogies that help a learner 
apply old knowledge in understand- 
ing new things. For example, in the 
Darts game learners are able to use 
their old knowledge about some ob- 
jects being higher or lower than 
others to learn about the relative sizes 


| oF fractions. Finally, by provoking 


vivid images related to the material 
being learned, intrinsic fantasies may 
help the learner remember the 
material, 

Computer-game fantasies almost 


| certainly derive some of their appeal 


from the emotional needs they help 
satisfy. Of course, it is difficult to 
know what emotional needs people 
have and how these needs might be 
partially met by computer games, But 
it is clear that different people find 
different fantasies appealing. If in- 
structional designers can create many 
different fantasies for different peo- 
ple, their activities are likely to have 
much broader appeal. For example, it 
is easy to imagine a math game in 
which different students see the same 
problems but can choose the accom- 


| panying fantasy according to in- 


dividual preference. Instructional de- 
signers might also create en- 
vironments into which students can 
project their own fantasies. Por in- 
stance, students could name im- 
aginary participants in a computer 
game. 

Curiosity —The final character- 
istic of intrinsically motivating in- 
structional environments is that they 
stimulate and satisfy curiosity. En- 
vironments can evoke a learners 
curiosity by providing an optimal 
level of informational complexity (see 
references 1 and 6). In other words, 
the environments should be neither 
too complicated nor too simple with 
respect to the learner's .existing 
knowledge. They should be novel 
and surprising but not completely in- 
comprehensible. п generál, an op- 
timally complex environment will be 
one where the learner knows enough 
to have expectations about what will 
happen, but where these expectations 
are sometimes unmet, 

Sensory curiosity involves the 
attention-attracting value of changes 
in the light, sound, or other sensory 
stimuli of an environment. Colorfully 


ilustrated textbooks and tactile 
teaching devices (like those used in 
Montessori schools) take advantage 
of sensory curiosity. Computers pre- 
sent even more possibilities for music, 
animation, and other audio and 
visual effects. These effects can be 
used: 


eas decoration (like the circus music 
at the beginning of Darts) 

eto enhance fantasy 

eas a reward 

eas a representation system that may 
be more effective than words or num- 
bers (like the graphic representations 
of fractions in Darts and the different 
tones used to signal bounces and 
misses of the ball in Breakout). 


An instructional program can also 
provoke curiosity by presenting a 
paradox or revealing an incomplete- 
ness in the learner's existing beliefs, 
To engage learners curiosity, the 
feedback from a program shouid 
sometimes be surprising. It should 
also be constructive in helping the 
learners remove the misconceptions 
that caused them to be surprised in- 
itially. 

For example, some Darts game 
players may have the misconception 
that increasing the denominator of a 
fraction increases the fraction. These 
players will be surprised when they 
try to shoot an arrow higher than the 
last one, only to see it go lower. But 
they will then have enough informa- 
tion to correct their misconception, 
Whether they actually do learn from 
this constructive feedback is another 
very interesting question. Designing 
programs that provide usable con- 
structive feedback for many different 
misconceptions is a difficult but im- 
portant task. 

Another way to sustain 
curiosity —and facilitate learning—is 
to provide a sequence of increasingly 
complex tasks, Each one introduces a 
complication that may surprise the 
learner, but al are within the 
learner's ability to grasp. Providing 
this kind of constructive feedback 
and progressive complexity often re- 
quires a very detailed educational 
analysis of the skills being learned. It 
may also require an on-line model of 
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the learner's knowledge so the pro- 
gram can automatically adapt to the 
learner's current abilities. 


Other Factors—In concentrating 
on what computer games can tell us 
about how to design interesting 
educational programs, I have omitted 
two other important ways of making 
learning fun. First, since the main 
way of knowing what people like is 
by what they choose, I have taken 
for granted that self-motivated 
learners have a great deal of choice 
about their own goals. This element 


SUPER ASTEROIDS by Apollo 


‘A new юга in real time graphic arcade 
games', 


Never haw there been such a captivaling and реу writlen 
arcade game lor the Sorcerer. Slyted after the wal known and 
very populw ASTEROID DELUXE arcade game, SUPER ASTER 
ODS is destined to become (he most popular piece of demonstra 
tion soltware uxed by deslers and users athe. Perhaps it is tha 
Dutstanding use сі lima fina graphes oc (he silky smooth 
movement. Mayba it is the Gresthtsking speed, daring 
explosrons, greging sound effects or simply the challenge of 
avoiding those fire balls Irom that persistent flying saucer (hat 
insiirously follows you across the screen, Whatever il is, we 
wam you МОТ te purchase (his game for eer Ша! you may join 
the ranks of hundreds of ather ASTERIND Addicts who, square 
and Маму eyed at 3 am, just MUST have ONE more ра al trying 
to beat thet High Score. 


The object ia to guide a тый space ship вниз Whe screen 
амони but sheoling osteroids as they рікі past. Whe an 
алі в fut, и wall break up іліп many smaller peces By 
repentwdiy hitting the peces they will soon ditintergrala and 
disappear. If you crash your Шыр into an өлігі И vell break 
into places and циітін across the screen ma shower of sparks! 
However, it you manage to stay іп one piace, chances ame you'll 
soon be pursued by a Itying sauces that shoots balis of fiel Вей 
thal you іва! hm with care, alga you may make tes friends 
VERAY aggressive. 


Аройо has used в novel bul ingens method o! continually 
reprogracming graphics characters and fus obtained slunmng 
results! All movement is done pixel by pixel but without speed 
loss. Митйинз of asteroids, directions, speeds and such lka are 
ай totally unpredtctable. ЇЇ you can show us a piece oí sottware 
thal has ner, smoother and lester graphics than SUPER ASTER 
0105, we quarante to тїштї your money in full! 


Cassette 529,95 


ZAPBO ‘Secret Code 
Disassemblaer', by ian Robinson 


Thus ts fur from your average ryn-ai- tha mi! disarzombls! Other 
Ihan beng s mare АК long, able to гетото је af (һа speed 01 
light and packed with options, ГАРВО wall diaplay belom your 
very ayes ай those unknown imiiructions ZEUG neve talk 
about! len has been doing extensive tesparch inta the actions 01 
ihe 280 processer when cantronted with the 700 ot во undccu. 
mente [and sa called ‘illepal’) code sequences. Over 100 al 
these are VERY usefull Пи] you know you have extra В bit 
egizia and a сора set of instructions ta manipulate Ihem? 
Ска you know about extra rotate instructiqns? 


ZAPBO will disassemble ANY coda sequence. Nathing ш Hagall И 
will allow you 10 program with codas that no other dissssembler 
can decipher! Think about thai 


ТАРВО camas with documentation and explanation of ай new 
mnemonics used, Тш versions en ed thal reside ін low, 
md and Nigh memory. Options ASCH отри, scram 
pause end custovesed printer control. 


Whether you am a sibus programmer, a beginner o simply 
Eurus, ZAPAD is а pace of software you must have, Come and 


play а REAL adventure game! 
Cassette $24.95 


274 


December 1981 © BYTE Publications Inc 


SORCERER SOFTWARE 


Чы ГЕП ЗСҒТШАГЕ 


Ask for Richard Swannell for personal service. 


of being able to choose can itself be 
very important in making learning 
fun, with or without computers, 

Second, I have concentrated on 
features that can be present in all 
learning environments—even those 
with only one person. The involve- 
ment of other people, both coopera- 
tively and competitively, can also be 
an important way of making comput- 
er-based learning more fun. 


Applications 
One use of the checklist in table 3 is 
to suggest additions to existing or 
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planned computer games. Almost no 
computer games include all the fea- 
tures just mentioned, and it is usually 
possible to determine ways in which 
any given game could incorporate 
more of them. For example, at least 
one-fifth of the games in table 1 have 
no way of varying the difficulty level 
and could probably be improved by 
adding this. 

Here are more examples of how the 
checklist can be applied in designing 
educational computer programs. 


А Typical Arithmetic Drill-and- 
Practice Program—In most of these 
programs, the difficulty level of 
arithmetic exercises is automatically 
adjusted according to how well the 
student does, and the percent of prob- 
lems correct is printed at the end of 
each lesson. At first glance this 
automatic difficulty-level adjustment 
appears to be a good way of main- 
taining the program's challenge. But 
according to the previously described 
principles, a goal is the first necessary 
element of a challenging environ- 
ment. The only thing resembling a 
goal in this program is the percent 
correct printed at the end of each 
lesson, and some students do try to 
get “hundred percents.” But this goal 
is not made particularly obvious or 
compelling, and, given the autornatic 
difficulty adjustment, it is fairly rare 
for students to get all their problems 
correct. In fact, since the difficulty 
adjustment is hidden from the 
students, the goal of getting all the 
problems correct may seem inex- 
plicably receding as students ap- 
proach it. 

Aside from major curriculum revi- 
sions involving intrinsic fantasies and 
curiosity-driven learning, I think 
there are still a number of ways that 
extrinsic fantasies can be combined 
with goals and performance feedback 
to make this program more interest- 
ing. One simple way is to select an ex- 
trinsic fantasy like those listed in 
table 4 or better yet, let the students 
pick their own fantasies from a list. 

Ideally, this fantasy can Бе 
represented graphically and will re- 
main on the screen throughout a 
lesson as correct and incorrect 
answers affect a student's progress in 
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to type in the change. MicroSpell will do it al] tor 
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the fantasy world. It would be nice to 
use sound effects for right and wrong 
answers. Reaching the final goal or 
catastrophe in the fantasy world 
should be accompanied by more 
elaborate sound and graphics. 

In addition to the first two levels of 
goals within a lesson (getting ín- 
dividual right answers and reaching 
the fantasy goal), the automatic dif- 
ficulty adjustment can provide a 
higher-level goal of making progress 
in the curriculum. If the extrinsic fan- 
tasy includes multiple goal levels, the 
students movement to a higher dif- 


ficulty level can be accompanied by 
even more fanfare in the fantasy 
world. Obviously, the details of these 
changes still have to be worked out. 
But this short description shows how 
the preceding principles can be used 
to suggest changes to existing pro- 
grams. 


А Simple Program to Teach 
Children How to Tell Time—In this 
example I will suggest how to in- 
crease the interest of a proposed com- 
puter systern for teaching the rela- 
tionship between three different nota- 


ж ж ж WRITE OR CALL FOR FREE CATALOG ж ж Ж 
We test all systems thoroughly before shipping. We integrate the CRT, printer, modem & other 


Sv Shoe G WRIT 


CP/M 2.2 p» блтфжізчядан%«айд- 


"D 


software we offer, for я complete system. 
IMS 5000 and 8000 SYSTEMS 


инно? ум: wr 364 


IMS boards 


3 ІЗДЕ ТҰ M EL Ч 


aml 3 


чм” 


Миін-шгег,..-..........%750. 


19120550 М2) 


With Z Shugart 801 R.,.,. $1,275. 


U мкг THI 23 


терме E EMI 


Color systems now i 


=й ч езі течтата 


к 
= 
m 
ж 
NI 
as 
x 
> 
E 
m 
ы 
z 
T 
LE 

E 
z 
+ 
on 
= 
ж 

ет 

3 
E 
ж 
ы” 

ы” 

©з 
г 
Ж 
"ws 

LA 
x 

et 


SD Systems: Boards, kits and systems 


қызма 0 мні 


Digitizer, Mauro Plotter |. ... 


пм: ЕЛ ДИР; 


WE EXPORT: 


peripherals. Every system purchased from us is ready for plug-in operation when you receive it. 


CALIFORNIA COMPUTER SYSTEMS 2210А: HIGH QUALITY, LOW PRICE 
2В0А CPU with 1 serial port; 12 slot 5-100 mainframe, disk mers 64K dynamic RAM. 


Add our Мах] Вох w/dual Qumes ог Shugarts; аня ^ the мера of CRTs, pita мй 


Outstanding long term reliability. Features Z80A CPU, 5-00 bus; double density drives 
(single or double sided), DMA disk controller, 64K RAM, 2 serial, 1 parallel port. We stack 
. Hard disk, multi-user systems available. 


MULTIUSER SYSTEMS FEATURING TURBODOS & MUSYS 
TURBODOS: Spectacular CP/M* compatible operating system, 280 code, interrupt 
driven. Up to 6X faster than CP/M®; up ta 35% increased disk capacity, We have 
configured many multi-user IMS systems using 
allowing each user his own CPU, 64K RAM and I/O, Turbados Single user . 
Musys single card computer .... 
Turbodos now available for IMS, TRS-80 Model 2, CCS and Tarbell Disk келй. 
Support for other systems soon to be announced. 


MAX BOX Mig by John D. Owens Assoc. B" dual drive cabinet w/ regulated power supply, 
fan, complete interna! cabling. Will hold Qumes, Shugarts or non montu 
mounted. Excellent design & engineering. 173A" X 51A" x 22° .. ., Е . Е 

With 2 Qume double sided drives. 


PER SCI— THE KING AND QUEEN OF — 
Model299B ,.......$2,300. Model 277 . 


VELA GRAPHICS SUBSYSTEM from Sdon....... —— й $2 
Screerware Pak ‚.$350. 5-100 Graphics card , . . $985 


SYSTEMS GROUP (Measurement Gyatems & Control) 
CP/M® and MP/M® Systems with dual floppies or one floppy + one 10MB Winchesler 


GODBOUT Complete product line now available. 


TECMAR 16bit 8086 IEEE S-100 system w/8 MHZ Гор. "T 
£80 Video Digitization systems. ..... .... 


GRAPHIC SYSTEMS: + + Advertising + + Archilects + + ae hee ++ Complete 
package including powerful intractive graphics software plus MicroAngelo Graphics Sub- 
system w/22 MHZ high resolution green phosphor screen; M9900 16 bit, ТЕБЕ S-100 com- 
puter w/dual В" floppies, 64K RAM, Mutli user m Houston Instruments HIPAD 


4 bfc 


10 MB Hard disk subsystem option TUS. 


Overseas Callers: 
Phone 212 448-6298 


= 4 аа {а 


Па ЖОЕ. Л G NHE” 


ENIM) G NHET 


Turbodos and Musys — card бирр 
9250. 
‚ $1,300, 


інімд NAI Je и 


..81,245, Slim [Ine cabinet 


..10% off list price. 


.5% off list price. 
. .5% aff list price. 


.. 10% off list price. 


. $10,200. 
. $3,400, 


iYidUt*v ENDAG U KD? "i| TILTING GHMG C WHET JNE 3419170557 Shi DAHUT 34 510130257 


Iki X34 


TWX 710 588 2844 
or Cable: OWENSASSOC 


JOHN D. OWENS Associates, Inc. 


12 Schubert Street, Staten Island, New York 10305 


212 448-6283 
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212 448-2913 212 448-6298 


tional systems for time: clock face, 
digital display, and English words. 
The original proposal for this system 
(from Laura Gould) was to have the 
three different representational sys- 
tems displayed on the screen at the 
same time so that when the student 
changed any one representation, the 
other two also changed. 

One insight from the above 
checklist is that there is no obvious 
goal for students working with this 
program, А goal is nicely provided 
through an analogy with the Darts 
game. Ín this new game, a time is 
represented in one system— 
say clock face—and the student tries 
to guess the time in one of the other 
systems—say digital display. Each in- 
correct guess is displayed on the clock 
face, just as the incorrect guesses in 
Darts are displayed on the number 
line. This game might be even more 
interesting if it included an intrinsic 
fantasy about setting alarm clocks 
and being early or late Юг school. 


Other Educational Applications— 
More generally, a game can suggest 
analogous games in subjects very dif- 
ferent from the original one. For ex- 
ample, a guessing-game structure can 
be used to invent games to teach 
many different kinds of knowledge: 


eTo teach an ordered list, use a 
guessing game that gives high/low 
feedback. For example, to teach the 
list of US Presidents in order use a 
game in which the players try to guess 
a secret President. After each guess, 
they are told whether their guess is 
before or after the secret President 
and perhaps how close it is. Such a 
game can be used to teach either the 
contents of a list (US Presidents, steps 
їп a procedure, etc) or the ordering 
relationship (“less than” and “greater 
than” in a number-guessing game). 

eTo teach the correspondence be- 
tween two representation systems, 
use a guessing game that gives hints in 
one system and asks players to guess 
in the other. For example, the Darts 
game is designed to teach the relation- 
ship between numbers represented on 
a number line and in mixed-number 
format. I just described a similar 
game to help teach children how to 


tell time, Such a game can also be 
used to teach correspondences like 
foreign language vocabulary, Carte- 
sian coordinates for points on a plane 
(Hurkle), or spelling of words 
(Hangman). 

е То teach the characteristics of items 
in a set, use a guessing garne in which 
players try to guess a target item by 
asking questions about its character- 
istics (like "twenty questions"). For 
example, medical students could try 
to guess the disease a simulated pa- 
tient had by asking questions about 
symptoms and laboratory test results. 
Geography students could try to 
guess a target country by asking ques- 
tions about its climate, economy, and 
50 on. 

This technique of using structural 
analogies with old games seems to be 
a powerful way of inventing educa- 
tional games in new subject areas. 


Computer Programming—In some 
senses, computer programming is one 
of the best computer games of all, In 
the "computer programming game," 
there are obvious goals and more are 
easily generated. The "player" gets 
frequent performance feedback (feed- 
back that is often tantalizingly mis- 
leading about the nearness of the 
goal) The game can be played at 
many different difficulty levels, and 
many goal levels are available, both 
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in terms of the finished product 
(whether it works, how fast it works, 
how much space it requires, etc) and 
the process of reaching it (how long it 
takes to program, etc), Self-esteem 
is crucially involved in this game, and 
occasional emotional or fantasy 
aspects are likely involved in con- 
trolling so completely, yet often so in- 
effectively, the behavior of this 
response entity. Finally, the process 
of debugging a program is perhaps 
unmatched in its ability to raise ex- 
pectations about how the program 
will work, only to have the expecta- 


tions surprisingly disappointed. 


Conclusion 

With computer costs decreasing 
dramatically, their spread into homes 
and classrooms appears inevitable. 
But it is not so certain that these new 
educational applications will use the 
unique capabilities of computers to 
make learning more efficient, more 
interesting, and more enjoyable, | 
think the guidelines I have presented 
here can help in creating instructional 
computer programs that fascinate as 
well as educate their users. № 
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OLIVETTI DAISY WHEEL 
PRINTERS 


Letter quality print, Quiet performance; 
ideal for office environment. 

Model 211 (ZOCPS) 

Model 311 (3ACP5). . 

Model 811 (80CP5) 
Bidirectional tractor: ... 


PMMI 5-1000 Modem. . 


Compatible w/telex & Twx. 51 to 600 
baud. On board pulse dialer. 


11:70579 5М3ЖП п мыр! 


эмі 31100557 SHEN 2 инаг IN 


220 volt әлегі 2 add $100. 


ІВМ 3101 CRT Modd10 ........ $1,295. 
Moded20 ........51,495. 


910. . $595. 
920..8775. 950. ,$980. 


TEXAS INSTRUMENTS Printers 
T1810 Basic, ....... 2,» 51480. 


EPSON MX80......... —— 
МХ100........... Ц жа ши фланнье | 
R5 232 Interface 


TELETYPE 
Model 4320 ААК . 
Model 43A5R, 8 level 1" tape .. ..$2, 595 


ЗМ SCOTCHEDiskettes In storage box 
5 box minimum, price per box. 
740, B" single sided, single density .$29.00 
741, 8" single sided, double density $35.50 
743, 8" double sided, double density $45.50 
744-0, 51A" soft sectored, single sided $28.50 
744-10, SA" soft sectored, single 
sided 


TELEVIDEO CRTs 
912. .$720. 


тїй ü NHD' Эм 13191122556 SHIMO һи Ja $14055 SIND D тр 


ум! 5119170787 


We are proud 10 announce that we are 
now a ТЕ] stocking distributor. 1096 off 
list price. 

TARBELL 
Double density controller . 
Z80 CPU іт...» tamte y а б 395, 


ЖЕГТІЕГІЛ 


53180905 


1% 


Prices subject to change without notice 


IBM PERSONAL COMPUTER 
Here it is at last!! 
Model] 5150 (Config 2). . .. ,.....83,045. 
System unit/keyboard, 64KRAM, dual 
5%" drives. 
8088, 16 bit mi 
Monitor and printer interface 
Monochrome monitor . 
Many options and PON 


SEATTLE COMPUTER PROCESSOR 
8086, 16 bit CPU Systems at SMHZ. 
System 2 w/128 RAM 
System 1 w/64K RAM ......-.--. 

15% off boards/20% off software 


dBASE П 
Brings power of mainframe dalabase 
software to a microcomputer. Manual 
and demo software: ........,.... $ 50, 
Camplete package with mend back guar- 
$5985. 
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COMMUNICATIONS SOFTWARE 
Enables communications from a micro to 
a terminal or to another micro, mini or 
maxi camputer. Source code:, -.,.5250. 


MICROSOFT 
BASIC-80 (interpretor) .. 
BASIC COMPILER: . . 
COBOL-—80 


2k! 516120958 SRiM( 0 ЕНГ 284 510015t 


muLiSP/muSIMP: ... 


MICROPRO 
MAIL MERGE: . T" 


лы) 53151055 изя n қып” 


И SLO, 
TWX (TELEX П) SOFTWARE. . .$350. 


Send / receive with a microcomputer con- 
nected directly to WU line, Eliminate 
paper tape. Messages can be formatted 
w/ text editor. 


coy SN3MÜ Q ий: 


2114720 


ли! 


JOHN D. OWENS 


Associates, Inc. 
SEE OUR AD ON FACING PAGE 


December 1951 © BYTE Publications Inc 277 


System Notes 


The Game of Left/Right 


Truck Smith 
1520 Fairgreen 
Fullerton CA 92633 


One of the more fascinating states of consciousness a 
person can be in is the trance. There are phrase-based 
trances, contemplation trances, and trances based on not 
thinking at all. There are Hindu, Buddhist, and Christian 
trances. Modern science has added two: the TV trance 
and the TV-game trance. 

I first noticed the TV-game trance when the quality of 
my concentration changed while I was playing a game of 
Pong in a bar. Though still intensely aware of the game, 1 
became cognizant of my surroundings —friends talking, 


Box Position Background Bar Colors 
centered 

centered 

centered 

left or right 
left or right 
left or right 
one corner 
one corner 
one corner 
one corner 


black only 
black of gray 
black or grey 
btack or grey 
left and right“ 
feft and right* 
left and right* 
corners * 
corners * 
corners * 


change at & 
change al 12 
change at 18 


change at 24 
change every time 


*Each side of the screen can be either black or grey, independent 
of the other. 

* Each corner of ihe screen can independently be either black or 

gray. 


Table 1: Program complications, As the game of Left/Right 
progresses, the box position, the background color, and the 
bar colors complicate the game. More complications can be 
added by changing the shape of the box or having it move 
across the screen. 
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the jukebox playing, a discussion at the bar—yet this 
state did not interfere with the game. 

Since then, I have watched other TV-game players and 
observed a similar phenomenon; the best seem to enter a 
trance where they play but don't pay attention to the 
details of the game. 

Unfortunately, the person who studies this 
phenomenon, either in himself or others, will Find that 
TV games come in packages difficult to modify. Since the 
garne's parameters cannot be changed, the experimenter 
cannot investigate the experience's limitations. 

Here, | present a computer game that invokes the 
trance-like behavior and is easily modified for further 
study. Best of all, the game is fun to play. Written in 
Apple II Integer BASIC, the game should not be too diffi- 
cult to implement on other computers with a minimum of 
equipment, 


The Game 

You sit in front of a color TV set, a push-button switch 
in either hand. On the TV screen is a colored box and two 
colored bars are at the bottom. The bars line the left and 
right sides of the screen. The box and the left bar are the 
same color, You push the button in your left hand and 
score your first point in the game of Left/Right. 

As you play, the background occasionally changes to 
grey. When this happens, you ignore the button for the 
bar whose color matches the box and press the other 
button. The game continues. 

The box begins to appear in different positions on the 

Text continued on page 292 


Tables, figures and listings 
continued on pages 282-290 


WHY THE MICROSOFT 
RAMCARD MAKES OUR SOFTCARD 
AN EVEN BETTER IDEA. 


Memory — you never seem to have quite applications like the Peachtree Software account- 
enough of it. ing systems. VisiCalc'" and other Apple software 
But if you're one of the thousands of Apple packages can take advantage of RAMCard too. 
owners using the SoftCard, there's an economical And RAMCard gives you the extra capacity to 
new way to expand your memory dramatically. develop advanced programs of your own, using the 
Iu nu A є | | SoftCard and CP/M. Even with the RAMCard in 
M ON А PLUG-IN CARD. place, you can still access your ROM BASIC 
icrosofts new RAMCard simply i 
; 2 | and monitor routines. 
plugs into your Apple Il" and adds 16k | ; | ! 
bytes of dependable, buffered ж JOIN THE SOFTCARD 
read/write storage. | FAMILY. 
Together with the SoftCard, == The RAMCard is just the 
the RAMCard gives you a 56k latest addition to the SoftCard 


CP/M” system that's big enough 
to take on all kinds of chores that 
would never fit before (until now, 
the only way to get this much 
memory was to have an Apple 
Language Gard installed). 


family — a comprehensive sys- 
tem of hardware and software 
that can make your Apple more 
versatile and powerful than you 
ever imagined. 

Your Microsoft dealer has all 


GREAT SOFTWARE: the exciting details. Visit him 
| " soon, and discover a great idea 
YOURS, OURS, OR THEIRS. that keeps getting better. 
With the RAMCard and 


Microsoft Consumer 
Products, 400 108th Ave. М.Е., 
Suite 200, Bellevue, WA 98004. 
(206) 454-1315. 


SoftCard, you can tackle large- 
scale business and scientific 
... computing with our COBOL and 
FORTRAN languages. Or greatly 
increase the capability of CP/M 


P bon LL а 


a 4 * жа ea ап "b № = с 


э *" w ecu! шу» 


am шайын 
LOG M III 

s MSS 

ш =p зы X 


Circle 268 on Inquiry cand. 


GUARANTEED 'ONE FULL YEAR 


MD 525-01, 10, 15 
MD 550-01, 10, 16 
MD 577-01, 10, 16 
MD 577-01, 10, 16 

34-9000 


ER 


Mem aL E ЕЗ {| Interface 139.00 


APPLE BOT Drive АВО (3 326K bytes) 54906 
APPLE и Je0Tk. Or A1 ) | 04652 | e ° "ti m 799.00 


уле s у i еті 549.00 


Circle 16 on inquiry сага. 


l; ом 4 NODI, и 8995 


ЩЕ Бет 

i 0315 x 15/1 14.95 

5.000 3V» x 15/16 _ 1995 Controller, P.S., Microsoft Basic, 
ceme a 


PAPER (Prices F.O.B. S.P.) 


B, Ме guarantee everything we sell lor 30 days if anything 15 
| HOO Jue UE о ah 
course, we'll бау ihe shipping ch а) 


Ш/ = We accep! Visa and Masier Cara on all orders COD orders 
_ accepted up to $300 00 


se E ai Adi 
БЕТТ ri 
pounds Foreign, FPO and APO sir 15% iot 
*^ shipping, Califoria residents add 6% 


NUES TIR erai те eio 


1000-1730 
INITIALIZE 


1900 - 1997 
SET ИР FOR 
NEW GAME 


2000 -2550 
CREATE 
SITUATION 
AND DRAW 
SCREEN 


2560-2600 
PRINT TIME 


2650 - 2660 
PRINT 
| "TIME GUT" 


2720-2730 
| PRINT 
*WRONG" 


2800 - 2850 
SCORE РОМТ 


2740- 2790 
PRINT SCORE 
FOR GAME 


Figure 1: Flowchart of the game of Left/Right. More details have been included for the portion of the program that determines 
whether the correct switch has been pushed. Line numbers refer to the program in listing 1. 


6809 SYSTEMS 6809 SYSTEMS © 6809SYSTEMS © 6809SYSTEMS 


Featuring (he GIMIX mainframe with 30 amp С.У. lerro-resonant power supply; fiflesn 50 pin and eight 30 pin slot Mother Board: 

2 Mhz CPU wilh time of day clock & battery back-up, 1K RAM, 6840 programmable Umer, provisions for 9511A or 3512 Fert further Information, pricing and brochures. contact 
Arithmalic processors, and 4 PROM/ROM/RAM sockets that can hoki up to 32KB of monitor or user software. ' 

VARIETY: you can have 32KB, 56KB, 128КВ and up ol static RAM. You can use 5" and/or 8” disk drives, single or double GIMIK 
density, single or double sided, and single of double tracking with БІМІХ disk controllers. You have а wide choice of serial or | , 

‚ parallel 1/0 cards. The Company [hat delivers 
EXPANDABILITY: You сап add memory, 1/05, Video or Graphics carts, Arithmetic processors, additional drive capacity, and other Quality Electronic products since 1975. 
hardware now or in the future to this 5550 bus siructurad system Irom GIMIX or oiher 5550 bus compalible manufacturers. 1337 WEST 37th PLACE, CHICAGO, IL 60800 
SOFTWARE VERSATILITY: GIMIX systems can use TSC's FLEX or UNIFLEX and MICROWARE'S 05-9 operaling sysiams А wide (312) 927-5610 е TWX 810-221-4055 
yanety of sottware and languages is available lor these systen's. ч | 
QUALITY: All boards are assembled, burned-in, and tested and feature GOLD PLATED BUS CONNECTORS. Only top quaty com. SIMI" and OMOST эт registered Irademarks 
ponents are used and ай boards are Ішу buflered for maximum system expansion. All boards come complete with bus connectors ыы 
and all necessary instruction and documentation, Fiex and Unditx ate trademarks ol Techrucal Systems 
BIMIX designs, manufactures and Tests, in-house, Their complete line of products. Complete systems are available іп fit your — Censuflanis Inc 059 15 a lrademarh ol Miccoware inc See 
needs. Please contact the factory if you have any special requirements Ihr айя for other GIMIX comparnile softwaie 


For GIMIX compatible software sea Technical Systems Consultants ad page 193 


282 December 1961 © BYTE Publications lnc Circle 174 on Inquiry card. Circle 166 on inquiry card. => 


FORD VANS CARRY THE 


MOST WEIGHT WITH BUSINESSMEN. 


Tough Ford vans offer payloads 
up to 272 tons... And Ford vans 
have out-front design, generous 
move-around room, body-on- 
frame construction and 
exclusive Twin-I-Beam front 
suspension. More Ford vans are 
on the road today than any 
other make!* Ask your Ford 
Dealer about Ford's Extended 
Service Plan. 


" cargo space, 

Ford's engine-forward 
fold and big payloads, 
up to 5005 Ibs. 


EXCELLENT ESTIMATED 
VAN MILEAGE RANGE 


| EST EPA ESI 
HwY** EST HWY MILES** 
MPG** MILES** 
Std. 49L(300 CID) Std 224-gal tank plus 
Six with optional optional 48-gal aux tank 


on 138 wb. Total 40.4 gol 


** Compare these estimates with others. Yout 
mileage and range may differ depending on 
speed, distance and weather. Actual highway 
mileage and range will probably be less than 
estimated. California estimates lower. Range 
superlority due to larger gas tank size rather 
than better fuel economy. 
*Based on R. L Polk & Co. cumulative 
registrations as of July, 1980. 


overdrive trans 


FORD ECONOLINE 


FORD DIVISION 


Сігсіз 250 on inquiry card. 


| MTI stocks em all System Notes 
for faster delivery. 


Ask sbout our” QED” discounts. 
VISA and MasterCard ordars accepted. 


Switch Switch Matching 
Pressed Background Hand Bar Side Response із 


e 


black) left) Cleft) correct 
0 0 Y(right) wrong 
(right) wrong 

1 1 correct 


VIDEO TERMINALS 


ad „зш а, шаат га. лини и леч е шг РЧР $ 


wrong 
correct 
correct 
wrong 


940 [twc page buffer) ................ 

Ti “insight Бапа 10” mE term. .- 
Hursitiw Executive BO Моды 20 ..... 
Fiassitine Executive BO Model 10 ...... 
we {Hazeitine dumb terminal) sms» 

1420 [dumb terrminaht .............-...-..--.. 
1421 (Consul БӘП & ADM ЗА comp.) . 
1500 [dumb termingt BÀ 
1510 thuffered) .. — 
1820 lpufitrad, printer "porti .. 
1552 [V T52 compatibili] 
Hareitina Esprit .......-....-..........---.-- 

GRAPHICS TERMINALS 


od C gn | S ср + 


wrong 
correct 
correct 
wrong 


ыыы | осо | сос 
= оо | оо 


correct 
wrong 
wrong 
correct 


5 
5 
5 
0 
0 
0 
0 
5 
5 
5 
5 


«=й тай ләй. ней 


5 
300 ВАНО TELEPRINTERS 
( АЗА-ПА DECwritar IV. Lace 
Аза. ла DECwrliar ІМ eue 
LA 38 DECwriter H Lesen 


ға Сә =t C | a Oo -— C = Су — CJ 


— => © С”) 


If switch 0 is pressed, use: BG(KPOS) Z0 AND LR=LSW 
OR 


BG(KPOS)s 0 AND LR s LSW 
It switch 1 is pressed, use: BG(KPOS) « 0 AND LR LSW 
OR 


BG(KPOS)* 0 AND LR = LSW 


Table 2: Truth table for the logic behind the BASIC expressions in lines 2680 and 
2710 af listing 1. For example, if switch 0 is pressed when in the right hand, and 
background is grey (meaning use the opposite hand), and the matching bar is on the 
left (case 7), then this is the correct response. 


жезит e 


! 765 ға, 
ТІ *trwight Series 10/77 pan. 66 
600 BAUD TE LEPRINTERS 
ва 


[үү (XLI Ld ETETETT et EEE ке n ті 


1200 BAUD TELEPRINTERS 
m MEN аня 
20 RA (receive poly) ens 
F 120 АА (forma il — ae 
ТІ ?83 ipartshia] .. sedi 


T) 785 ipart/built- in я coupler} — 


Listing 1: The game of Left/Right. The program consists primarily of to nested 
loops: line 1900 marks the beginning of a new game, while line 2000 is the start of a 
new play. The program is written in Apple I] Integer BASIC and should not be too 


MÀ 2196 difficult to implement an other machines. See table 3 for definitions of some of the 
ра ET re - BASIC commands peculiar to the Apple. 
"DATAPRODUCTS LINE PRINTERS. 998 ВЕН ——————————— 
О (800 грм band] 706 991 REM  LEFT/RIGHT 

— 992 КЕМ TRUCK SHITH 3/9/80 
2290 1800 LPM drum) 992 REM --- mE w^ 
ACOUSTIC COUPLERS 1999 REM INITIALIZE 
Ай 0242-4 бой bud vi) 1010 DIM BGC4).C¢8) 
ue EE u 1929 CC1»-1 
Vadic VA 3434 1200 hau ong ... 1 140 CC 2 әш2 
GDC 103АЗ (300 beud Sell}. 18458 CC 32-4 
=- 1058 С(42=9 
VA 2451 longan triple modam] =. bus 1960 CC52713 
Е || 
Tecum 818 LL rms 1898 СС8)=11 
и тта. жашы ei 11880 SH02-15287 
Tac 901 Міні те СС. T 1118 SHi=-16286 
1126 ТІМЕ=590 
1138 HS-8 
1469 КЕҢ ————-——Á ——————4- 
| 1499 REM PRINT INSTRUCTIONS -17308 
Distributora, New York, New Jarsey and Ohio, 1588 TEXT 
1516 CALL -936 
1520 TAB 15 
1539 PRINT "LEFT“RIGHT" Listing I continued on page 286 
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Best prices апушһеге ! 
Now а Toll-Free^800" 


COMPUT ERS TERMINALS демі ЕН5 


NORTHSTAR TeleVideo CENTRONICS 
HORIZON Il Е рти 


HRZ-2-32DD,List 53695,............ CALL 
HRZ-2-64DD, List $4195, ............ 
HRZ-2-Q32, 1 151 $38395,.,.,.... .... 
HRZ-2064, List 54495............... 
NEW...NORTH STAR ADVANTAGE. CALL 
ІШЕР, 2: CITODCTETO сө і езе 30% 
ALTOS 
PLEASE CALL FOR PRICES 
By INTERTEC 
= 810 Full Орбоп.....................51599 
i : и — и 820ВОВазіс...................... $1545 
Televideo 910....................... $579 820 KSR Basic... .... eene ec $1739 
ao ПВР ВЕ 
ЫГ. a 5 $729 
NEC ЖБ. ....................... $2395 
rrr CDD ‚ $945 7530...... И САЙ, $2395 
ROC 
50 о о. ee И $2049 


Paperliger 445б................... 5739 
ә ә EET | | 


4806 ............ о $839 
К.А $1099 
КЕНЕ ss cece ut $725 ЕрзОп................. CALL FOR PRICES 
dp AM ПРИ" $725 
CROMEMCO P^ 
CS2, List $4695....,. OUR PRICE $3549 
CS3, List $7995...... OUR PRICE $6349 жони 


data 
systems 


ЖЕР 
кен MN Tn, 


— T = HAZELTINE T 
$2895 т ОООО" 
ín MOREM РИИ ОГ... 
OUR PRICE HAZELTINE ESPIRIT 
$2139 
ZENITH Z19 ...9719 
ei ne ПЕ $849 
Most Нели stock for emmedure delnery Factory sealed cartons 


Intersystems...,....... CALL FOR PRICES 


COMPUTERS WHOLESALE 


Р.О. Вох 144 Camillus, N.Y. 13031 


800-448-5715 


Circle 95 on inquiry card. in N.Y. call 315- 472-2582 


master change 


Circia 294 an Inquiry card, 


SORT 
EASIER 
QUICKER 
BETTER 
WITH 
MAGSORT 


Now Ihare 15 MAGSORT , tha first full 
featured Sor/SelecUMerge program spe- 
cifically designed 10 take the pain out 
of sorting. 


EASIER 


Interfacing MAGSORT to your CBASIC, 
Microsoft BASIC, Pascal/MT+, PL/I-80, or 
Fortran-80 programs is a snap. Two simple 
Statements do il all. No dedicated memory, 
relocation, or special interfacing is required 
- not even іп CBASIC. 

And running MAGSORT stand alons is 
just as simple. The easy-to-use utility pro- 
gram asks all the questions so you Чоп 
have to remember a dictionary full 
of commands. 


QUICKER 


MAGSORT is written in 8080/280 
assembler and uses a unique proprietary 
lechnique that allows ihe entire user mem- 
огу space lo be utilized for buffering. This 
provides the lastesi possible sorting and 
optimizes MAGSORT for large files 


BETTER 


MAGSORT is better than super! 115 
unmatched fealures make it ihe sorl for 
today's sophisticated systems. 

At $250, MAGSORT may cost a little 
more than some other sorts, but it quickly 
pays for itself with conyenience, speed 
and versatility. And, like all MAG software 
products, MAGSORT includes our free one 
year support service. 


Micro Applications Group Бері 101 
20201 Sherman Way, Suite 205 
Canoga Park, CA 91306 


Please send more information abouli 
MAGSORT today. O 


| would like to know more aboul your 
other programs too. O 


Name Title 


Address 


City State Zip 
CBASIC rs a бадеми э! Compare System Фаци wa 
Пай ді MT Macierpuenm PLICÀQ ix è AAMAR oi 
Шерім Hesazrrh. ѓоа - ПО ілшетні ui Милен 
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1540 
1558 
15658 
1570 
1539 
1598 
16988 
1518 
1628 
1636 
1646 
1650 
1660 
1578 
1558 
1599 
1788 
1710 
1726 
1738 
1838 
13808 


PRINT 
PRINT 
PRIHT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRIHT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
NEM eem MÀ 
REM INITIALIZE FOR МЕН PLAYER 


"THE OBJECT OF THIS САМЕ IS TO SEE IF" 
"YOU КМОН YOUR LEFT FROM YOUR RIGHT." 


"THE COMPUTER HILL ОКАН A COLORED BOX" 
"AND AT THE BOTTOM OF THE SCREEN, THO" 
"COLORED BARS. YOU MUST DETERMINE” 
"WHETHER THE LEFT GR RIGHT HAND BAR" 
"MATCHES THE BO0*^S COLOR AND PUSH THE" 
"CORRESPONDING BUTTON. HOWEVER. IF THE" 
"BACKGROUND AROUND THE БОХ IS GREY. VOU" 
"HUST PUSH THE OTHER BUTTON." 


"THE ROUND CONTINUES UNTIL YOU MAKE A" 
"MISTAKE OR THE TIMER RUNS QUT.” 


"THE ТІНЕН STARTS AT 588. ІТ DOES NOT" 
"RUN WHILE THE COMPUTER IS DRAWING. " 


7 ie a EE 


-1997 


1318 5С-й 


1915 
1928 
1938 
1348 
19580 
i368 
1878 
1388 
1996 
1995 
1395 
1937 
1333 
геге 
2810 
2013 
2626 
2030 
2040 
2850 
2068 
2070 
2079 
2080 
2090 
2198 
2114 
2111 
2112 
2114 
2119 
2128 
2138 
2159 
2146 
2150 


TAB 18 

PRINT "WHEN YOU ARE READY" 
PRINT “PRESS THE BUTTON IN YOUR 
IF PEEK (5М022127 THEM 1970 

IF PEEK ©5Н12?>127 THEN 1990 
50Т0 1340 

| 5Н=@ 

БОТО 1335 


LEFT HAND" 


T=TIME 
DEI eere m a ru a ж-ы 
REM CHOOSE MATCHING COLOR -2010 
LR- RND (22 
12, роки 
REM CHOOSE POSITION -2070 
НРО5= RND (22 
A= ITHPOS#26 
VPOS= RND С2› 
Y=1+VP0S#19 
KPOS=HPOS#2+UP0S+1 
REH E nian 
REM CHOOSE BACKGROUND -2110 
FOR 1=1 ТО 4 
BOCI j= RND (225 
NEXT I 
NEM ————— ———————— 
REM CHOOSE COLOR PAIR -2114 
LC- RND 67281 
REM — қағаны ыса 
КЕМ SIMPLIFY -2330 
IF SC»26 THEM 2348 
REH 
REM SIMPLIFY COLOR -2168 
IF SC HOD 6-8 THEN LK- RND C35*2-*1 

Listing 1 continued on page 290 
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Sr UMMEENEI VASE сз чш NN um 


(шағына SS ЫБ н SHE eee eee ee ee 


a new generation 
in data base 
management technology 


| not limited not limited not limited 
to relational. tabular, to hierarchica! structures to CODASYL network 
flat-file structures structures 


The structures above are mere subsets of the capabilities of MDBS III. 
Far beyond these, MDBS Ili provides valuable innovations available in no other system! 


Unprecedented POWER! FLEXIBILITY! PORTABILITY! 


For serious application development, MDBS НІ offers major advantages in these seven key areas: 


Extraordinary data structuring Available for Minis and Micros 
Unmatched flexibility for relating records to Availability for numerous 8 and 16-67 
each other with ease. micros, as well as for minis, provides 
Automatic data compression where desired. standardized approach to data handling. 
Up to 255 record types per schema. Allows extensive portability of application 


systems. . гот the 2-80 to the PDP-11. 


True multi-user capabilities 


Supports multiple concurrent users of the 
same data base. 


Supports both active and passive locking. 


High-level query language 
Automatically generates desired report or 
data file with a single statement. 
Language is English-like, non-procedural, 
and has report writing capabilities. 
Extensive performance control Automatic transaction logging 
Gives application designer extensive Automatically logs ail transactions atter last 


control over record placement... includes back-up. 

automatic clustering and CALC features. Selective restoration of data base in event ofa 
For highest performance, a streamlined crash. 

DML...over 20 host language interfaces Allows surveillance of user activities. 
available. 

All processing is data-dictionary driven. 

Data security and integrity For the full story about the finest 

User passwords and optional data application development tool existing 
encryption. in the mini-micro world. ..,call, write, 
Comprehensive access code facility for or TWX us today! 


automatic security enforcement. 
Automatic range checking. 


[o Bo ees ee eee TD. M 2-1 1I Р. 0 1 1. 32 2 1 —— 

О Yes, please send me a copy ої Ihe MDBS IIl brochure. 

О Please send me the complete MDBS ІІ manua! sel including 
manuals for MOBS Ill, ATL, ORS, and DMU pius lutorial 
materials. Check for $85.00 enclosed. (Indiana residents please 
add $3.40 for Indiana lax.) 


Setting standards of excellence for data base 
software... worldwide. 


Name | Title 
" —  (Aisase pring) | 
Mic ro | Company 
Data базе Address 
Sustems, inc. City ui ТЫР 
Box 248 Phone 


Lafayette, Indiana 47902 
317-448-1616/TWX 810-342-1881 


Dealer/distributor/OEM inquiries invited. 


MAIL TO: Micro Data Base Systems, Inc. 
P.O. Box 248-B 
Lafayette, IN 47902 


а LLL Lu UI Lu ee ee eee od 


Circle 255 on Inquiry card. 


4 ^J. gift of the [ии 
from BY FE Books 


ң The к i 
Brains of Men | 
ла Machines 4 | 


мъти" И 
(“әесізе Giecut 
ис 
ре ellar | 


Г 


сең 


Pigital Llarmony 
On he Campenni м 
aw М eid NA 


у сї Ме 


inversions: A Catalog of 
Calligraphic Cartwheels 


by Scatt Kim 


lllusion...calligraphy...visual 
magic — Scott Kim's new book 
delights the eye and enchants 
Ihe mind. Filled with intrigulng 
designs, words thai read the 
same right side up and upside 
down, words within words, and 
unexpected symmetries, these 
compositions create a fresh way 
to look a! the beauty of alpha- 
bets, mathematics and design. 


ISBN 0-07-034546-5 
128 pages; softcover 
8,95 


DO ри [GL | 
Digital Harmony 


On the Complementary of 
Music and Visual Art 


by John Whitney 


Here we bave a major new work 
that explores a special union of 
music and compuler graphics 
and defines a new frontier be- 
Iween sight and sound, integrat- 
ing Ihe two to create a new art 
farm. Digital Harmony lays 
the foundation for an audio- 
visual ari made possible by com- 
puters, It is a must for all Ihose 
interested in art, music, video, 
film, computers, education, arti- 
ficial intelligence, psychology, 
acd futurology. 


ISBN 07-070015-X 
240 pages; hardcover 
21.95 


BASIC Scientific 
Subroutines, Vols. 1 
and II 


Valuable programs for 
professional and hobbyist 


by Fred В. Ruckdeschel 


Designed far the engineer, scien- 
list, experimenter, and student, 
this series presents а complete 
scientific subroutlne package fea- 
luring routines written in both 
standard Microsoafi and North 
Star BASIC, 

* Volume Í covers plotting, conr 
plex variables, vector and matrix 
operation, random number gen- 
eration, and series approxima: 
lions. 


Nama 
лаве 
City 


Check 
Enclosed 


Bill Visa/MasterCard Number 


BUTE 


КІ вутЕ воок$ 70 MAIN STREET PETERBOROUGH, N.H. 03458 


* Volume 11 includes least- 
squares approximation, special 
polynomial functions, approxi- 
maling techniques, optimization, 
roots of functions, interpolation, 
differentiation, and integration. 


Volume I 

ISBN 0-07-054201-5 
336 puges; hardcover 
19.95 


Volume П 

ISBN 0-07-054202-3 
800 pages; hardcover 
23.95 


= ты. | 
Threaded Interpretive 
Languages 


How to implement FORTH on 
your £80 


by Ronald Loeliger 


This book develops an interac- 
tive, extensible Janguage with 
specific routines for the Zilog 
280 microprocessor. Wlih the 
core interpreter, assembier, and 
data type defining words covered 
in the text, it is possible to de- 
sign and implement programs 
for almost any application and 
equivalent routines for different 
processors. 


ISBN 0-07-038360-Х 

272 pages; hardcover 

18.95 
eS i i ee > 
The Brains of Men and 
Machines 


Human models for computer 
design 
by Ernest W. Kent 


In this rare book, the ever-in- 
creasing relationship between 
man and machine is freshly ex- 
amined — a relationship, Kent 
concludes, that is being restudied 
in the Jight of man's own neuro- 
logical self-image. The Brains 
of Men and Machines "йв 
sects” the brain to provide new 
insights into computer design 
and artificial intelligence. 


ISBN 0-07-034123-0 
304 pages; hardcover 
15.95 


Microcomputer 
Structures 


Digital electronics, logic design 
and computer architecture 


by Henry D'Angelo 


Microcomputer Structures 
introduces computer users with 
little or no background in digital 
hardware lo the basic struclures 
used in microcomputer design 
and interfacing. As a resource 
and lextbook, this book will as- 
sisi programmers and system 
analysts, engineers and scien- 
lists, managers and students. In- 
structor's Manual is also 
availahle. 


ISBN 0-07-015294-2 
894 pages; hardcover 
18.93 


instructor's Manual 
ISBN 0-07-015298-5 
101 pages; soficover 
8.95 


Ciarcia's Circuit Cellar, 
Vols. I and 11 


Practial uses far home 
compulers 


by Steve Ciarcia 


Imaginative and practical, 
Ciarcia's Circuit Cellar in 
two volumes details a variety of 
micrecomputer projects. You'll 
find them to be a collection of 
the best articles from the popu- 
lar series in BYTE magazine. 

* Volume I includes D/A conver- 
sion, programming EPROMs, AC 
remote controlled appliances, 
digillzed speech, touch input 
video display. 

е Volume 11 covers projects sach 
as building a compuler-con- 
troiled home security system, 
computerizing appliances, trans 
mitt[ng digital information over 
а beam of ligbt, input/oulput ex- 
pansion for the 785-80. 


Volume I 

ISBN 0-07-010960-5 
125 pages; softcover 
8.00 


Volume ЇЇ 

ISBN 0-07-010963-Х 
224 pages, softcover 
12.95 


Circte 469 on inquiry card. 
НА кас re — 


State тр 
Amount 


Expiration 
Date 


Title 


Add 75% par book to caver shipping cosis; 


tiw 
ORDER TOLL FREE Bü0/255-5420 БІНЕ 


Build Your Own Z80 
Computer 


Design Guidelines and 
Application Notes 


by Stave Ciarcia 


For ihe engineer, computer 
techniclan, student, and anyone 
interested in building a com- 
puter rather iban buying one, 
this practical guide shows how lo 
build s working computer based 
on the Zilog 280 microprocessor. 
Each computer subsystem is fut- 
]у explained and supported by 
proven design and testing infor- 


mation. 


ISBN 0-07-010962-1 
330 pages; soficaver 
15.95 


(duam a 
Beyond Games: Systems 
Software for Your 6502 
Personal Computer 


Creating programs for the 
Apple, Atari, Challenger and 
PET computers 


by Kenneth Shier 


At last, a complete programming 
guidebook. А self-contained 
course in structured program- 
ming and top-down design, this 
book presents a powerful set of 
lools for building an extended 
monitor, disassembier, hexadeci- 
mal dump routine and text 
editor programs. 


ISBN 0-07-057550-5 
440 pages; softcover 
1 4.9 5 


Beginner's Guide for 
the UCSD Pascal 
System 


The most popular Pascal ver- 
sion explained by its creator 


by Kenneth L. Bowles 


Written by Ше originator of the 
UCSD Pascal System, this infar- 
mative book is an orientation 
guide to the System, Рог the 
novice, this book sieps through 
the Sysiem, bringing the user to 
a sophisticated level of expertise. 
Once familiar with the System, 
the reader will find the Guide an 
invaluable reference tool for 
creating advanced applications. 


ISBN 0-07-006745-7 


11.95 


Quantity Amount 


Total 


MODEMS 
All Modems connect to any 
RS232 Сотршег or Terminall 


1200 Baud and 300 Baud-Bell 212À 
Style. Penril 300/1200 .,........ 
Originale/answer/auto- -answer. Full duplex 
Phone line connection via standard 
phone jack. t yr. warrant v 
Aulo-dial option . 
300 Baud Phon a Link Б. — $179 
Originate/answer. Sleek. low profile. 15025. Halt? 
(ШІ duplex бей test. RS232 Light displays for 
On Carrier, Test. Send&Receive Data. 1 yr. 
warranty, 


300 Baud. USR-330D .,...,..... $339 
Üriginata/answàr/auto-answer. Phone line 
connection via standard jack. 7 yr warranly. 


300 Baud. USR-3304A . . $399 
Same as USR-330D PLUS ‘Auto-Dial Call for 
quale and technical information on higher 
speed modems and miltiplexors. | 
Printing Terminals 
The new generation of printing terminals 
trom General Electric. 
30/60 CPS. GE Terminet2030 . $929 
110/300/60/1200 Baud User selectable ines 
per inch and chars. per inch, True descenders 
and underlining. Up to 217 cols. per line, Top of 
lorm, vert. and har. tabs. Friction feed sid.. 
Iractar fead opt Answerback. 1 yr. warranty оп 
parts. Nallanwide servicing. Extremely com- 
pact. 15іп, paper. Only 2216$, Built in text editor 
= 16k нЕ editor oplional. SUPERIOR TO DEC 
ЗАДА al lower cost 

Булай CPS. 
GE Terminet 2120 ............. $1,699 

Haused in same compact package as the 2030 
wilh 211 the features af the 2030 PLUS 150 char. 
per sec. print rate. 
Letter Quality. NEC 7720 
KSR wilh keyboard $2,695 
55 CPS. RS232 and Centronics paraliel. inter- 
changeable print thimbles for a wide variely of 
perfect. letter quality output 


1 


L| TENE $350 


- +» o o. RÀ x d ьа а 


Televideo (Lear а Hazeltine 
and ADDS equivalent) ......... | 
24 x 80. R5232, Numeric Keypad. Non-glare 
screen. н E Funclion Keys Ü 
Televideo 950 ,,..,............. $959 
Green. Non- -- screen. RS232. Detachable 
keyboard Advanced ediling with wraparound, 
Smooth scrolling. 15 baud rates. Protected 
fields. Undartining Әрін screen. Fully program- 
табе funclion keys. 15 кыа characters. 
Self (251. 25th stalus ling. red prinler part. 
M x 10 high resolution characler Per МІ. Ша- | 
ble screen Nationwide service from General 
Electric. 

Televideo 912C....$759 

Тем ео 820С....5792 
Visual Technology MM 100 | 
DEC VT100 Етшів 1,399 
it Ihe features of the be VT100 INCLUDING 
Advanced Video Features and Nan-glart 
screen 


Printers 
OKIDATA Mireroline En 120 CPS. 


80/132 Columns par ies 
User seleciable char. Sizes. То 


OUO $5 
Blot T Iprmbi-direc- 
tional Short line теі Тг: t techniques Гот 


greater throughput 852228 Centronics parrellel 
interfaces 


Letter Quality, NEC 7710 RO...$2,395 
Same features as Ihe 7720K5h lisled above bul 
without keyboard. 

Letier Quali 
Like ihe 7710 В 


‚ МЕС 3510 RO...$1,499 
but 30 СРЗ, 


VISA/MASTERCARD Accepled, Согроганоп and In- 
| stitution purchase orders accepted. Leasing rates 
available on request. Al equipment is shipped wilh à 
10-day money hack qQuaranter Wa nllor full service, 
en-site maintenance plans on all equipment, All eat ilp- 


meni in stack 
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2168 
2169 
21708 
2188 
2198 


2199 REM -- 


2206 
2210 
2220 
2238 
2248 
2250 
2260 
2270 
2280 
2290 
2300 
2310 
2320 
23538 


2338 REM 


2348 
2350 
2360 
2378 
23588 
2390 
2400 
2410 
2420 
24.30 
2446 
2458 
2453 
2450 
2470 
2488 
2498 
2500 
2509 
2510 
2520 
2538 
25489 
2550 
2553 
2560 
2580 
2990 
2688 
2616 
2626 


2636 T 


2640 
2650 
2666 
2669 
2670 


LC=LK 

NEM ———————M 
REM SIMPLIFY POSITION -2190 
ТЕ SC«18 THEM Y=9 

IF SC«9 THEM X-15 

REM SIMPLIFY BACKGROUND -2330 
IF SC>2 THEN 2260 

FÜR Ізі TO 4 

Bo 12=0 

MEAT I 

GOTO 2340 

IF SC>11 THEN 2310 

FOR I=2 TO 4 

Вб I )=В6‹ 1 > 

NEXT I 

GOTO 2348 

ТЕ SC+26 THEN 2340 

В6‹ 2 9=BGC 1) 

Be 4 ›=ВЬ‹ 3) 


REM DRAW SCREEN -2550 

REM DRAW BACKGROUND -2458 

FOR 1=0 TO 19 

COLOR=BSC 1 > 

ULIN 8,18 ЯТ 19-1 

COLOR-BEX 22 

МІН 19,37 AT 13-I 

COLOR-BGE 3 > 

ЛІН 0,18 AT 201 

COLOR=B&X< 4 > 

ULIN Mas HT 2@+1 

NEXT 

REM -------------------------- 
REM DRAH BARS -25080 
COLOR=C¢ LC > 

HLIN 5,16 AT 39 

COLOR=CCLC+i 5 

HLIN 25,36 AT 39 

МЕ анаар 

REM DRAW BOX -2550 

COLOR-C( LC+LR > 

FOR 1=0 TO 16 

НЫН Х,х%11 AT Y+I 

NEXT I 

ВЕН i 
REH WAIT -26680 

UTRB 22 

TAB за 

PRINT T;" " 

IF PEEK <5Ң822127 THEN 2678 
IF PEEK (5М122127 THEN 2780 


IF T»8 THEN 2560 

PRINT "THE CLOCK RAN OUT" 
БОТО 2748 
= 

НЕМ  SHITCH В -2690 


Listing 1 continued on page 292 


‘COMPUTROMNICo: 


e EVERYTHING FOR YOUR TRS-80* е ATARI* ө APPLE* © РЕТ" è 


"ТИБ 80 h a trademark of the Radio Shach Division о) Tandy Corp, - ATARI И & trademark of Alari (nc. 


BUSINESS PAC 100 
100 Ready-To-Run 
Business Programs 


+ All orders prac 
ж 30-Dav mo oney 
Software 


back guarantee 


КОР „Hours 
essed within 24 оп all 


' Apple is а trademark of Apple Соер. - "Реј із a trademark ol Commodore 


(ON CASSETTE OR DISKETTE).....includes 110 Page Users Manual.....5 Cassettes (Or Diskettes) 
Inventory Control.....Payroll.....Bookkeeping System.....Stock Calculations..... 
Checkbook Maintenance.....Accounts Recelvable.....Accounts Payable..... 


59 WACC Weighted average cast of capital 
USINESS 100 PROGRAM LIST 60 COMPBAL Tiue rate on loan with compensating bal. required 
6) DISCBAL True rate on discounted loan 
62 MERGANAL Merger analysis computations 
| RULE7B Interest Apportionment by Rule of the 78's 63 FINRAT Financial ratios for a firm 
: a = —— -— program = uud Мад сечи ы. ең = project 
me price indes 
: DATYEAR == of year а — date falls on = eg Д == price in Ж " 
LEASEINT terest rale on lease onsiructs seasonal quantity dices for company 
6 BREAKEVN Breakeven analysis 68 ПМЕТЯ Tene senes analysis linear trend 
7 DEPRSL Straightine depreciation 69 ПМЕМОМ Time series analysis помпа average trend 
8 DEPRSY Sum of the digits deprecialion 70 FUPRINF Future price estimation with inflation 
9 DEPRDB Declining balance depreciation 7] MAILPAC Mahing Hist system 
10 DEPRDDB Double declining balance depreciation 72 LETWRI Letter writing systerndinks with ЛААЛ РАС 
fl TAXDEP Cash Поч vs depreciation tables 73 SORT3 Sorts list of names 
12 CHECK2 Ponts MEBS checks along with daddy register 74 LABEL | Shipping label maket 
13 CHECKBK I Checkbook maintenance program 75 LABEL2 Мате label maker 
14 MORTQAQGE/A — Mortgage arnorization table 75 BUSBUD DOME business bookkerping system 
(5 МАТМОМ Computes time needed for money to double, пре, elc 71 ТІМЕСІСК Compules weeks total hours from timeciock info. 
16 SALVAGE Determines salvage value of an investment 7B ACCTPAY in memory accounts payable systern-storage permitted 
17 RRVARIN Rate of retum on investmenl with variable inflows 79 INVOKE Generate ілусісе on screen and print on printer 
18 RRCONST Rale of retum on investment with constent inflows ВО INVENT? In memory inventory control system 
19 EFFECT Effective interest rate of a loan 8! TELOR Computenzed telephone directory 
20 FVAL Future value ne an — — {compound mierest) 82 ТІМПБАМ pg me analysis | 
Zl PVAL Present value of à anount 83 ASSIGN Che of assignment algorithm for optimal job assign 
22 | ОАМРАҮ Amount af payment оп а loan BA ACCTREC In mernory accounts receivable systemestorsge ok 
23 REGWITH Equal withdrawals from investment to leave 0 over 85 TERMSPAY Campares 3 methods of repayment of joans 
24 SVAPDISK Simple discount analysis H6 PAYNET Computes gross pay required lor given nel 
25 DATEVAL Equivalent & nonequivatient dated values for oblig 87 SELLPR Computes selling росе lor given after тах amount 
26 ANMUDEF Present value of deferred annuities 88 ARBCOMP ArbiUage computations 
27 MARKUP % Markup analysis for tems 89 DEPRSF Sinking fund depreciation 
2B SINKFUND Sinking Кола amortization program 90 UPSZONE Finds UPS zones from rip code 
29 BONDVAL Value of а band 91 ENVELOPE Types envelope including return address 
30 DEPLETE Depletion analysis 92 AUTOEXP Automobile expense analysis 
31 BLACKSH Black Scholes options analysis 93 INSFTLE Insurance policy Пе 
32 STOCVALI Expected retum on slock via discounts dividends 94 PAYROLL 2 іп memory payroll sysiern 
33 E E тк = a warrant 95 DILANAL Dilution analysis » 
34 BONDY alue oj a bond 96 LOANAFFD Loan amuuwt & borrower can afford 
35 EPSEST Estimate of future earnings per share [or compimy 97 RENTPRCH Purchase pitce for rental property 
= Te Computes alpha and beta i for ny А = күн —— p 
Portloho selection modetie stocks to ONVB пус « rate of cetum oo convertable bond 
36 OPTWRITE Option writing Corputatonm 100 PORTVALS Stock markel portfoliu storage valuation. program 
LONE н Mecano: ^ eos Мо 
ҚТ lli — — —— м i О DISKETTE VERSION $99.95 ER E 
nves chon Ф 
а а сч programming — by simplex method у Tz ТЕ8-80° MODEL П VERSION $149.95 OUTSIDE rg LINE 
46 TRAN method for i . Y, 
ST ЕГА Eroma order quantity inventory rode ^ — à — ADD $1.00 FOR SHIPPING IN UPS AREAS (800 ) STATE, 
48 QUEUE! Single server queueing (waiting line) model 4 — ADD $4.00 FOR C.O.D. OR NON-UPS AREAS 431. 281 
49 СУР Соя % — ADO $5.00 OUTSIDE U.S.A, CANADA & MEXICO 8 
50 CONDPROF Conditional profit tables М 
51 OPTLOSS loss lables 4 . | is 
Dus mese MDDMPUTRÜDHCS: нон Ж 
МАМЕ DESCRIPTION А : 152: 9 AFCA OO a, 2406-44 в қ TRDE 
а aco ERN | ——— ——— г. 
$a FOECQPS s above = with m tom | 50 М. PASCACK ROAD T3 
55 QUEUECB Сов елей waiting line analysis 4 SPRING VALLEY, NEW YORK 10977 | 35 
56 NCFAMAL Met cashflow analysis for simple investment p 425-! 5 
57 PROFIND Profitability index of a project а (914) 
58 САРІ Сар. Asset Pr. Model analysis of project : 
è 
й 
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2689 IF CBBCKPOS»-8 AND LR-2LSH» OR (В6СКРО$ #0 AND LR¥LSH> THEN 2888 


26989 GOTO 2728 
CU ПЕП чины 
27098 REM SWITCH 1 -2720 


2718 IF <В6СКРО5 2=9 AND КЖ 582 OR CBGCKPOS ЭЖ AND LR=LSH> THEN 2800 


Er Ld BEN eee 
2728 КЕМ  HROHG -2730 
2730 PRINT "SORRY — WRONG BUTTON" 
Eras КЕЙ SS 
2240 REM DELAY -2790 

2750 IF HS<SC THEN HS=SC 


2268 PRINT "YOUR SCORE ";5С;" HIGH SCORE "sHSs" TIME "T 


erf@ FOR I21 TO 468 
2788 HEAT I 

2798 GOTO 1900 

2733 REH 
2886 REM RIGHT -2850 
2818 5С=5С+1 

2820 UTRB 22 

2838 TAB 18 

2840 PRINT SCs" " 
2854 GOTO 2000 


Text continued from page 278: 

screen; the bars at the bottom change color. Suddenly, 
you are confronted with a screen that is half grey and half 
black. The box is on the screen's black side, so you ten- 
tatively press the button for the bar that matches the box, 
Correct again; the game continues. 

[п this version of the game, play ensues until you make 
a mistake or until the time runs out (about 30 seconds). 
Your score is the number of correct answers. The highest 
score yet attained is 42 points, 

When your turn is finished, you hand the push buttons 
to the next player. Mixing them up makes no difference, 
since the program automatically determines which switch 
is in your left hand. 

[ dreamed up the game and wrote the original program 
for my Apple II in one weekend. I tried it and then intro- 
duced it to my wife, who promptly topped my best score. 

I immediately reprogrammed the game to make it 
harder, I added the grey background, cut the screen first 
in half and then in quarters, and changed the bars' colors 
after every point. My wife's continued winning streak 
highlighted the futility of further changes. 

I can no longer demonstrate the program because my 
scores are too low to exhibit all of its features. My wife 
has assumed the task of demonstration. 

The game is easily learned, but not readily mastered, 
The rules are more easily demonstrated than described. 
Concentration and quick reactions to a complex set of 
stimuli are needed for a high score. 


The Trance 

To play the game well, you must turn a conscious, 
well-considered response into a subconscious one. You 
must then avoid thinking about the individual responses. 
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The phenomenon of perseveration, and the level of logic 
involved in the correct decision, add to the difficulty. 

Perseveration is the tendency to continue with the 
same response, regardless of the display. If the program 
gives you five "lefts" in succession, your tendency is to 
react with a left for the next response. This forces your 
continued attention to the game; it is my hunch that this 
is an important factor in invoking the trance state, 

The level of logic insures that the responses are not 
simple. The first level occurs in the matching process; the 
second occurs in the reversal of handedness required 
when the background is grey. The logic could be deep- 
ened still a third level, through random changes in the 
box's shape (to a cross, for instance) to require yet 
another reversal of handedness. 

The trance state originates in the combined effects of 
these phenomena. The need for decisions makes constant 
attention essential, and the decisions are too complicated 
to be left to natural reactions, Àn interesting experiment 
would have the level of logic continue to deepen until a 
trance was no longer invoked. (It may be impossible, 
either with this game or in general.) I will discuss this and 
other possible modifications after discussing the program 
itself. 


The Program 
The original version of the program evolved naturally 
from my given situation: 


е] had an apple II, which could draw all sorts of colored 
pictures on my TV screen. 
еТһе Apple II comes with two push-button switches. 
ө] knew 1 wanted to write a real-time computer game. 
Text continued on page 298 
Tables and listings continue on pages 294-296 


THE ORIGINAL MAGAZINE FOR 
OWNERS OF THE TRS-80"* MICROCOMPUTER 


* TRS-80" 15 A TRADEMARK OF TANDY CORP. 


H 4 a m | MONTHLY 
SOFTWARE ^ А NEWSMAGAZINE 
FOR TRS.80" FOR TRS-80" 
OWNERS E mi " б. оммвѕ 


MONTHLY NEWSMAGAZINE 
Practical Support For Model I, II & III 


е PRACTICAL APPLICATIONS INOW IN OUR 4th YEAR 


" B USI М ESS PROGRAMS AND ARTICLES PUBLISHED IN RECENT ISSUES 
INCLUDE THE FOLLOWING: 
. GAMB LING е САМ ES e FINCALC - А COMPLETE FINANCIAL APPLICATIONS PACKAGE 
2 EDUCATION е INFORMATION SYSTEM REVIEW 
STATISTICAL COMBINATIONS 
* PERSONAL FINANCE t PASCAL'S TRIANGLE 
- ASSEMBLY LANGUAGE FOR BEGINNERS 
* BEGINNER'S CORNER = DISK FLES y 
• NEW PRODUCTS ы DOS COMMANDS IN LEVELI Ar 
в е PROBABILITY CURVE GENERATOR 
SOFTWARE EXCHANGE a CALCULATOR SIMULATIONS 
* MARKET PLACE : THE MEGABYTE GAP 
Ф 
* QUESTIONS AND ANSWERS : BUDGET ANALYSIS (FOR BUSINESS AND HOME 
è a DUTCHING - THE HORSE SYSTEM THAT CAN'T LOSE 
PROGRAM PRINTOUTS : DUTCHING THE HORSE S 
* CONTINUOUS FORM SOURCES 
.. AND MORE e TAX/SAVER REVIEW 
-.--- AND MORE 


NOUR o 4 {FIN CALC A Complete Financial Analysis Package Used 


х“ 
REE. cmt ac Calculate Markup, Margin, Annuities, Compound Interest, Nominal 
* And Effective Rates, Sinking Funds, Mortaage Calculations, Future Value, 
асары Savings and Insurance, Percentage Difference Between Two Numbers, 
Amortization Schedule and More...... 


SEND FOR OUR NEW 64 PAGE SOFTWARE CATALOG (INCLUDING LISTINGS OF HUNDREDS OF TRS-80" PROGRAMS AVAILABLE ОМ 
CASSETTE AND DISKETTE) $2.00 OR FREE WITH EACH SUBSCRIPTIONS OR SAMPLE ISSUE 
* All enema are аш on cassette (add $3 for Diskette Version - add $5 for modified Mod-II Version). 


UGFCPRRPPOSUSREUEUSVSEBPBERBPARABPSBBRBASGPRRSRHREBRBTSRR эъаэпварте»автпштапаватеттвавваввавайзаваййй®ш=т=аёаййвайвйвшаваййпшашавпиявпат=твзвзтвеввапавааапанатзтврьр 


‘COMPUTRONICS: 


50 N, PASCACK ROAD 


NEW TOLL-FREE 


SPRING VALLEY, NEW YORK 10977 ORDER LINE HOUR Se 
ONE YEAR SUBSCRIPTION $24 ..,.,..... (OUTSIDE OF N.Y. STATE) 24 ORDER mn 
TWO YEAR SUBSCRIPTION — $48 ........... (800) 431-281 8 LINE 
SAMPLE OF LATEST ISSUE $4 .......... 

(914) 425-1535 


„ОА 


CREDIT CARD NUMBER 
SIGNATURE CNAME 


и шышы лық рК [м1 2 
*** ADD $12/YEAR (CANADA, MEXICO) - ADD $24/YEAR AIR MAIL - OUTSIDE OF U.S.A.. CANADA & MEXICO *** 
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Listing 2: Variable cross-references to the program in listing I. 


BG- 1018 2100 2236 2280 2288 2320 2328 2330 2550 2378 2398 2418 2430 2680 2580 


2719 2716 


C- 1818 i820 1030 1646 1656 1968 1070 1080 10980 2476 2490 2520 


HPOS- 2436 2646 2070 
HS- 1138 2756 2758 2760 


I- 2036 2108 2116 2228 2230 2240 2278 2288 2290 2358 2380 2400 2420 2440 2450 
2934 2546 2558 2770 2788 


KPOS- 2878 2686 26880 2718 2716 


LC- 2114 2160 2470 2498 2528 


(Қ%- 2156 2160 


LR- 2010 2526 2686 2686 2719 2718 


LSH- 1976 1930 2680 2588 2210 2716 


5С- 1318 2138 2150 2188 2198 2210 2260 2319 2750 2759 2766 2819 2818 2848 


SHO- 1166 1940 2618 
SH1- 1118 1950 2628 


Т- 1997 2500 2630 2638 2648 2768 


TIME- 1120 1997 

UPOS- 2050 2060 2078 
4- 2646 2190 2548 2540 
y- 2060 2188 2548 


wabash 


When it comes to 
Flexible Disks, nobody 
does it better than 
Wabash. 


MasterCard, Visa Accepted. 


Call Free: (800) 235-4137 


100 Foothill Blvd 
San Luis Obispo. СА 
93401 thn Cal call 
(8051 543-1037 | 
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SAVE 4096 Muse 
1l "АЙ т o ну. ыы 


#744 1 side/agi dens, ...,...... 026.70 


#7440 1 side/dbl дола............ 33.20 
#745 2 mdes/dbi dens. ..........40.30 


8 гг ЗресНу soft 

оғ 32 pactor 
#740 1542/00! бөоль............ 27.30 
#741 1 5ida/d&l Пепв.......... 35.80 
#743 2 sdes/db) dens. ..,........ 43.60 


CHECKS — VISA — MC — C.O.D. 
#313} 777-7780 ADD $2 SHIPPING 


— COMPUTER SYSTEMS 
7204 Harper Ava. 
St. inir Shores, M) 46081 


Authore) Сна | 
res mation Hm Producta 
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> Double Your 
би" disk storage 
ina without adding 2 drive. 


Get twice ағ much from your H88 or 
H89 microcomputer. Our FDC-880H 
floppy disk controller, in conjunction 
with your БИ” drives, for example, 
expands memory capacity from 256 

BM bytes to 512 bytes per sector. 

And it handles single and double- 
sided, single and double-üensity, 8" and 
БИ" drives — simultaneously. 

| Call 714/275-1272 today 
BM or write for details. 


С.О. Я. Systema Inc 
Controlled Data Recording Systems. (пе. 
7667 Vickers St, San Diegu, CA 92111 
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ATTENTIO 
COMPARISON SHOPPERS 


HOW DOES A $299 BYTEWRITER-1 
STACK UP AGAINST A $650 EPSON MX-80? 
YOU DECIDE! 


FEATURES BYTEWRITER-1 EPSON МХ-80* 


The Only 80 Column Dot | | 
Matrix Printer Under $300. | Print speed 60 lines per minute 46 lines per minute 
Why do we dare to compare the | - | 


Bytewriter-] to the Epson МХ-80, 
the industry leader? Because we 
feel strongly that dollor for dollar, 
the Bytewriler-] is tough to beat for 


performance ond quality. = | 
Our extensive testing has proved Ribbon Black, cartridge $9.95 Black, cartridge $14.00 
that the Bytewriter-] interfaces 

problem-free to the TRS-80, the | | 


Apple ЇЇ and the Atari 400 and 800. 


We are not going to tell je thot the 
Bytewriter-1 is better than the 


MX-80, but by comparison, and for 

half the cost, you get more thon о 3.8" x 15" x 9" 5.2" x 147" x 12" 
oe printer — you get a great 

value 


Call or write for more information 
today. 


Comparable features. 


Uncomparable price. келен m 
| Printhead 

9514 Chesapeoke Drive $29.95 $30 

(714) 278-0633 =m -—— 


Outside СА call 
TOLL FREE (800) 854-1081 


TWX. 910-335-1269 


TRS- -— л сеа of Radio Shack, Drv. ” Б « 
or fanoy ч ко С і 
жені lisa for c of Apple Compuler, ғ 4 М. M ў [A i С Lam й 


Atori 400 & 800 are trademarks | =, h қыры 
X 


of Alari, Inc. 
7 у | 


MX-BD is o trademark of 
30 Day 


Epson America, Inc. ра т 
Sirole 272 on inquiry card — ey 
Money Back 
Guarantee 


System Notes 


Graphics Commands 

GR — Clears screen and sets low-resolution graphics mode; a 40 by 40 array of "bricks," with four lines of text at the bottom of the screen. 
Coordinates run from ihe upper left-hand corner: 0,0 iB the upper left-hand corner, 0,38 the lower iett-nand corner: 
39,0 upper right; and 39,39 lower right. 


CALL — 936 — Clears text area of screen. | 
VLIN А,В AT C — Draws a vertical line of bricks from A to B at the column specified by C. 

НИМ А,В AT C — Same ав МИМ, but draws a horizontal пе. 

COLOR =! — Sets color used for plotiing until next COLOR = | ts encountered. Values for | are as follows: 


1 red 9 orange 
2 blue 11 pink 

3 purple 13 yellow 
4 green 15 white 


Other Commands 
УТАВ М — Vertical tab to row М on tha screen before printing. 


TAB М — Horizontal tab to column М on the screen, This is a command, not a function, as In mosi BASICSs. 

PEEK( — 16287) — Ascertains if switch 0 has been pushed. If it has, the value relumed is greater than 127; otherwise, it Is leas. 
PEEK( — 16286) — Same as PEEK( — 16287), but for switch 1. 

ANDIN) — Returns a random Integer between 0 and М — 1. 

Apple ІІ Integer BASIC variabile names тау be of any length. 


Table 3: An explanation of some of the Apple Integer BASIC commands which may not be available on other microcomputers— 
useful when implementing the game of Left/Right on another machine. 


"ur AE CONCORD COMPONENTS 


Sottware | 
COMPUTER SYSTEM Mises ман COMPUTER вм? 
16k 5250.00 Алис | | | 
ABk — "898. Stor миз | | Ж 
нама PRODUCTS 
и M nime on 
^! (714) 937-0637 еее 


%м14л5лм 
54741 


LIJ-EELT ELEC REET EET 


ТР Ай рё 


| кешер CHECK — M/O qo 99 Au 
Ыы c? 
NO COO 


РОТЕ ГЕН 
РРР itni LEFT t ETTI- 


ж -= 


$10.MIN ORDER; CA RES. ADD 6% 
FRT 


== КЕЗІ 


UP CALL 
ы Addema 


t *SPECIALS- 


TENTH 24-121 vidan Мии: Great 

imd 15b 00 
Jig MUFFIN FAN w/tard—e-$9, 95 
ba rrt Danir- 108.85 
1255-PPI—— 17.95 =, 
7111- Stati RAM ——"1.75 
BOSSA: CPU— 52.50 Mii-8—- 3.00 
NCEBDO- CPI —=41,15 УР —-62.08 
ER 2501- ШИМ — 4.35 МИ — 35 


$171 айсыз 250a Wier 2.0000 


НЫЕ 


ринин 


ТЕТИРИ 
"ii 
k 
ПЕНН 


T 
" 


KETTE 
«SALE» 


Wabash: “2 t MEI мещ э 
1 13| - 

514— 82495 ms ЖЕШ Ке 

‚ втен-=ю/ 2795 |. | т) M | лелек, 
LOW COST 


па rum 12 


Dysan & Spect 12а ме LADER ^A 
also available! | BLACK & р ИНТЕ pfe Ж : E 
call for price AMO. S ПОЕТ Cog Ю2 
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А 


APPLES 


RIGHT PRICE - RIGHT DELIVERY 


5VA originated 8" floppy disk controllers for rhe Apple 
in 1979 based on 8 years of microcomputer consulting 
experience, 

Since then we have odded four new memory systems 
and enhanced our system and application sofrware ro 
bring you the urmost in performance and convenience. 

5МА products adhere strictly to industry computer 
standards. 

5VA makes your dota readable on orher compurers 
and insures maximum reliabiliry and rransportabiliry 
by recording oll data using standard ІВМ formats. 

Srandord Apple DOS, CP/M опа Pascal ore used то 
bring you maximum flexibility, cormgpartibiliry, and 
continued support 


SVA has delivered 2000 cords and systems on time 
with the applications and assistance to support them! 

Reliable? You ber! 

Every product is operared for a full 7 day burn in 
period and rerested before leaving our door. Top 
quality components like Shugart floppy drives - the 
stondard of reliobiliry - are used exclusively, 

Support? Count on ir! 

Our application development group helps you install 
standard DOS, CP/M or Poscal applications. Call the 
SVA Hotline for o list of application sofrwore rhor runs 
on the MEGABYTER sysrems. 

Look ro 3VÀ for а growing line of Apple Memory 
System products... SVA means business. 


DISK 2*2 
8" Floppy Disk Controller 
Single density - Single/double sided 


Intelligent disk controller doubles the disk 
storage copaciry of the Apple. Compatible 
with existing CP/M, DOS or Pascol sofrwore. 
Operotes concurrently with mini disks. Load 
ond run other CP/M ond Pascol disks or 


8" Floppy disk controller 
био! density - SIngle/double sided 
Four Times the Byte 


Twice the Dyre ransport/copy dora disks of any compurer 
using rhe IBM 3740 format. 
All the feorures of Disk 2*2 plus (BM System 
7УХ4 MEGABYTER 34 double density recording. Automatic 


density switching. Control up to four 
mega-bytes of online doro, Moke business 
sofrwore more vioble Increase data security 
ond reliability. File your тох rerum оп 8" 
floppy disk. Excellent far hard disk backup 


APP-L-CACHE 
254k RAM Memory Cord 
Memory with disk emulotor ROM 
Mint disk cost - Hard disk performance 


Гы iii 


з. ерт > 007 


AMS 8000 MEGADYTER SYSTEM 
Duol 8" Floppy Disk Memory System 
1/2 ro 4 Mega-byres dato srondard sroroge 
Removable Online Memory 


AMS 5000 MEGABYTER SYSTEM 
5" Winchester hard disk system 
5 to 20 Mego bytes of online memory 
Hard disk storage - SVA suppor! 


Operate os а standard 16k memory card 
and srore/remeve дога ar 3-50 times mini 
disk speed. Disk emuloror ROM software 
eliminores the need for an exrro mini disk. 
Uses stondard DOS, CP/M and Poscal disk 
commands, Access lorge doro bases wirhour 
mini disk deiays. 


Complete single or double density memory 
sysrem far applicotians requiring lorge 
memory: Doro base, Accounting, Word process- 
ing. Key ro disk, and DOS, CP/M or Pascal 
progrom development, 5УА has rhe support 
software for these and orher opolicotions. 


Enjoy rhe speed ond srorage capaciry of 
the latest In high speed - high density online 
memory systems. Load up your DOS, CP/M, 
or Pascal opplicorions and warch the orain 
power of rhe Apple grow. Combine with an 
5УА 8" floppy system for dara rransportabiliry 
ond backup. 


MEGABYTER SOFTWARE 
Dedicored to srondords and support 


Generol Business: Support for; The 
Apple Conmoller*, Accounting II 


Application Horline assistance: Pius’. Penchrree®, DPI* ond others. manager 
(714) 452-0101 Word um Magic Wond” 
Apple writer” Word 5rar* Poscol 
Doro Tran. ег; Move dora Editor 
between compurers with; DOS ro 


System Sofrware. Pearl © WV A 
оррісаноп development, 

unmodified Apple DOS. Pascal 

ond CP/M smallest drivers in rown 


IBM, CP/M ro IBM, CP/M то DEC 
Disk Copier: Сору олу 8" І0М 
7740 or Satem 24 formar disk 
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Сага Dose: Desktop; Pian, ОВ 
Master, dBase Il, CCA Dora 


“*Trademorks: CP/M - Слона Research 
DO Moser - Stone Ware, dBase 1 
Ashton-Tore 


SORRENTO VALLEY ASSOCIATES 


11722 Sorento Valley Road 
San Di ‚ СА 92121 
(714) 452-0401 
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$ystem Notes 


1 was playing with a program that moved boxes around 
on the screen when I got the idea for the Left/Right game. 
Writing the program was fairly simple; most of my 
time went into the display design, the choice of various 
parameters, and, of course, the complications. 

As I added complications for the player, the program 
grew more complicated —to the point where I rewrote it 
entírely for this article. Writing the program for the com- 
plicated case and then simplifying for low scores is actu- 
ally easier, Table 1 shows the complications built into the 
program. As you can see, there is a symmetry to the com- 
plications, with a new one added roughly every third 
play, The symmetry would be more complete if the bars 
changed color only when the score equaled 6 modulo 9; 
but that did not produce color changes often enough to 
satisfy my intuitive sense of play, 

Choosing colors to use was a project in itself. As long 
as the score is less than 27, the colors come in reasonable 
pairs (red/blue, green/orange, yellow/purple). After 27, 
not only is a new pair of colors added (pink/white), but 
the old colors can appear in new and harder pairs, 

Listing 1 is the Apple II Integer BASIC program of 
Left/Right. Lines 1000 to 1730 initialize a few variables 
and print the instructions, while line 1900 begins the pro- 
gram proper. From 1900 to 1997, I set the score to zero, 


MEMOREX 


FLEXIBLE DISCS 


BUY THE BEST FOR LESS. 
Lowest prices. WE WILL NOT 
BE UNDERSOLDI Buy any 
quantity. Call free (800) 235- 


4137 for prices and information. 
Dealer inquiries invited. C.O.D.'s 
accepted. 


PACIFIC 
EXCHANGES 

100 Foothill Blvd 
San Luis Obispo. СА 
93401 in Cal cali 
(800,592-5935 or 
i805)543- 1037 
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determine which switch is in the player's left hand, and 
clear the screen. 

Lines 2000 to 2114 set up the general (complicated) 
case, choosing which bar the box will match, where the 
box will be, what quarters of the background will be 
grey, and what colors will be used. Lines 2120 to 2330 
simplify the situation for low scorers like me. The 
simplifications are made according to table 1 (page 278.) 

From line 2340 to 2550, I draw the screen: background, 
bars, and box. Then, from line 2560 to the end, I wait for 
the player to push either switch, determine whether it is 
right or wrong, and add one to the score or end the game. 

Since the logic gets confusing at the program's end, 1 
have provided a flowchart of the program in figure 1, 
with an emphasis on the last lines. Other than at the end, 
the program is basically two nested loops; the outer loop 
begins at line 1900 with each new game, and the inner 
loop starts at line 2000 for each play. 

Table 2 is a truth table for the logic behind the expres- 
sions in lines 2680 and 2710, which test for correctness of 
player response, For those of you implementing this game 
on a machine other than an Apple, I have summarized 
the Apple graphic and other special commands in table 3. 


Additions 

Several possible changes suggest themselves. You can 
change the timing, eliminate it entirely, or time each 
point. You can increase the number of colors or divide 
the screen up into more areas. You can use shapes other 
than a box, or letters and words, with or without adding 
another level to the logic as I just discussed. Lacking a 
computer with color capability, you can base the game 
on shapes rather than colored bars. 

А challenging modification for the player and the pro- 
grammer would have the box move. To press the appro- 
priate switch, a player would have to remember where 
the box started. 

To increase the time limit for each player, modify line 
1120. To eliminate the timing entirely, delete line 2630. 
To time each point, move line 1997 to 2570. 

The number of colors may be increased by changing the 
dimension of C in line 1010 and increasing the arguments 
to the RND function in lines 2114 and 2150. Note that 
line 2150 is deliberately constructed to use fewer colors 
than are available. Also, since lines 2114 and 2150 choose 
the color pair, the maximum value allowed For LC is one 
less than the number of array elements. A particularly 
fiendish modification would use the various shades of 
blue which are available on the Apple as possible ele- 
ments of color pairs, The box is drawn in lines 2510 to 
2550; to change its shape, modify this code. 


Summary 

A fun game, it has been a party favorite. It's a great 
demonstration. Watching an experienced player (like my 
wife) run up a high score is just part of the fun. № 


Double your 


disk storage capacity... 


If you have an Apple, TRS-80, Zenith, North Star or 
any other single-sided 5%" disk drive, you can 
double disk capacity by simply switching to the 
Flip/Floppy disk from Omni It works just ке your 
present disks, except you can flip it over and 
record on the reverse side. So you can consolidate 
programs and files that used to require two disks. 
You can halve your disk requirements. And save 
money. 

Each disk cornes with some impressive specifica- 
tions: They're certified error-free at more than twice 
the error-threshold of your system. Rated for more 
than 12 million passes without disk-related errors or 
significant wear. And precision fabricated with such 
standard features as reinforced hub rings. 


simply by switching 


to Omni's new 


reversible disk. 


Call Omni toll-free today. Get premium disks. Twice 
the capacity. A fuli money-back guarantee. 
Unbeatable price. And if you order a ten pack now 
a free $5.00 storage case as well. 


OVINI 


Omni Resources 
4 Oak Pond Avenue, Millbury, MA O1527 
(800) 343-7620 Іп Mass. (617) 799-0197 
Dealer inquiries invited. 


Software Houses: We also offer duplicating and 
formatting services. 


921.0O-Five pac 


(Equivalent to 1O single-sided disks) 


$4000-Ten pack 


(Equivalent to 20 single-sided disks) 


Free — 
Protective plastic ү 

storage case with each да” i 
10 pack ordered by 5 
12/25/81 , 


Order toll-free (BOO) 343-7620. 
In Mass. (617) 799-O197. 
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Send the following Flip/Floppy disks. 

| understand they have a full 9O day money-back 

guarantee If I'm not completely satisfied. 

Systom G mede *" _ «— ^ 9 . |. 3 .... 
___Рме packs 2 52100 8_________ 
— Tan packs @ 54000"° $ 

* includes plastic case 
Shipping and handling $.. 159 
5% sales tax (Mass only) 5 
Tota В 
— COD. 
—— Misa 


ERE - 


— Check (to Omni Resources) 
— —Master Cord 

Сага * 

Name 

Address 


г. — 


Магі is hot 


and so 
are we 


The у 8007” M : getting rave — High | OPTIONAL ACCESSORIES CONT. PRICE 
resolution color graphics and English characters; high quality = ‚ 
sound: and sleek, modular appearance have made the 800a АТАР" = Thermal Printer ................ 5 349.00 
"must have" for many computer users. Expandable memory, ATARI® 825'" 80-column Dot Matrix Impact Printer . $ 625.00 
advanced peripheral components, and comprehensive ATARI® 830" Acoustic Modem ............... $ 159.00 
software library make ATARI a really hot deal, whether your ATARI* 850" Interface Module ............... © 15900 
application is business, professional or personal. ATARI Paddle (CX30-04) or Joystick (CX40-04) ... 5 17.95 
SPECIAL OFFER — ASAP makes the ATARI* 800™ the hottest Light Pen (СХ-70).......................... © 6495 
deal in town by offering 16K bytes of additional НАМ... FREE! PN 
You get 32K for the price of 16K. Complete Soliware Library includes these popular units: 
50 don't get caught out in the cold. Call ASAP today. о LPS TE $ 3600 
Space НИТЬ... ое $ 1595 
OPTIONAL ACCESSORIES PRICE Assembler Editor .. .... РУТЕ $ 4200 
$ 60.00 Missile Command ......................... 5 3400 
МЎ: оне S VLC $ 3400 
.$ 279.00 Word Ргосвввог.................... ЕТТИ $ 119.00 


T У 


ASAP carries only the highest quality floppy disk drives, to 
provide you with years of trouble-free service and superior 
performance. 


Data Trak™ 5 (ANSI 54" — рде 
Data Trak™ B(IBM —— 


бай for price 
.....Сай for price 


Model 801 (standard M". ~- 9425.00 
Model 850 .. — "MM MSS о’ 
Dual Disk Drive Cabinet .. ee EE ндар А. lS 


ASAP also provides a full line of high reliability disk drive 
subsystems". 


HDCB/1-H0 — Cabinet with (1) Priam 10 megabyte hard disk 
drive with Microbyte Controller installed .... .... Call for price 
HDCB/1F+1H0 — Cabinet with (1) Qume DT-8 double-sided 
double-density drive, and (1) Priam 10 megabyte 

hard disk drive with Microbyte Controller 

лас ЯТ ЭНЕН Ban КЕ rei Call for price 
CABSH — Dual cabinet for 8" floppy disk drives 


(horizontal mounting)... eene 225.00 
САВВУ — Cabinet for 8" ‘floppy disk drives 
(vertical mounting)... ..$ 225.00 


САВВН/У->18 — Dual cabinet with (1) Shugart $АВО1В 
installed (horizontal or vertical mounting) .............. $7 


"vou wild 
with our variety ol 
quality disk drives. 


CABBH/V«28 — Dual cabinet with (2) Shugart SABOTR's 
installed (horizontal or vertical mounting) ........... ..51150.00 
САВВН/Ү>10 — Dual cabinet with (1) Qume® DT-8 
doubte-sided double-density drive installed 
(horizontal or vertical mounting) ........... .. $ 
CABH/V«20 — Dual cabinet with (2) бите? 07-8 5 
double-sided double-density drive — 


(horizontal or vertical mounting)... $1350.00 
X5 — Cabinet for desk top mainframe | 

(small power supply)... $ 200.00 
8000 — Cabinet for desk. ‘рп mainframe 

(standard power supply)... ........ -rsr $ 255.00 


“All cabinets come EH: with power ME fan 


and internal cables. snes D 9 
computer | 


products, inc. 


Circle 33 on Inquiry card. 


SYSTEMS WITH SPICE from 
CALIFORNIA COMPUTER SYSTEMS 
FOR APPLE i" USERS 

Bynchranaus Serial інініке 

Рай Number 7712А... ssu. , Price: $148 00 
Programmable Timer 

Parl Number 7440A. „._._., --. Price 5 9500 
Part Number wem ‚ Реке; $139.00 
Calendar /Clock Module 


FOR S-100 USERS 

225 Sialic RAM Beard 

Part Number 20920... . _... Prier 5610 00 
10K Static RAM Board 

Рап Number 21166. .. ... Price $290 00 
BAK Dynamic ВАМ Board 

Part umber 2055 + +i e 4% Prize 8550.00 
240A CPU Board 

Parl Number 20104 ,....,.... 1. Price 526500 
Fl Disk Controller 

Parl Number Price 5355 (0 


СР/М" Version 22 Free With Purchase 


Рап Number 7424... ,..,.. Price 5 390. 5.100 Mainframe 
1% Digit BCD A-t-D Converter Parl Number 2200A ........... Price: $475.00 
Part Number 74704... .. ., .. Price 5 950 2201A AWAD) , 547500 
12К ROM/PROM Module 8-100 Motherboard 
Part Number ІНА, » Poe 5950 Рап Number 2501А.., .,.,. , Price $150.00 
Paraile! ініні? 4 Pert бегін 1/0 intatace 
Parl Number 7720A ,. .. 0... .. Pree $12500 Part Number Z710A,,, ...... Price; 524510 
Ат! Procassgor 2-Sarial, 2-Paraile! 1/0 Beard 
Part Number 7511À _..._...‚... МП Рагі Number 2Л8А .. .,..... Price 5275 DO 
Centronics Printer Interíace 4-Port Parallel 1/0 Board 
Рап Humber 77284., ... ,, Росе $125.00 Part Number 2720A..,. ..,.... Prite $19500 
& OSRETTES 
DISKETTES from ASAP ei d а та 
0-0506 (Sing Soft 10/845 00 
VERBATIM D-0605 2/0оџме Sot 10/565 00 
РА” DISKETTES SCOTCH 3M 
Pert # Gertoring Price бл" GIGKETTES 
MD525-0! бай Wi8e? 50 Ри! Sides/Dansily — Sacigring Price 
MDS25-10 — Hard 10 10782950 тид Single Бой 10/533 00 
MD525-15 Нага t 10/8950 — 244.10 Иби Нам 10 10/53300 
F OIEKETTES 744-16 (j5ingle Hard 16 — 10/53300 
FDI 1000 Ward 107535 (0 745.0 2/Double 5001 10558 00 
FD3- 1000 Кой 05350 745-10 2/Üoubls Hard 10 10/5550 
MEMOREX 745-16 миа Hard 16 107555 (0) 
5" DISKETTES МАЛЫ. 
иә беа Sectoring || Price № — 
MEM 01 бте Sat 10752500 МИ илеу Sactering Ре 
MEM 3403 Singe Hard) — 10/525 90 MDI (Single бай 10/538 00 
MEM 34  1/Single Нат — 10/52500 МО 2/Dnute Soli (07865 00 
MHI WSingle Hardi 10/5300 
Е DISKETTER мн Z/Double Мийїб 10756500 
Ж Г гзта 
ng 1 
МЕМ 3:00 2/Bmgle Баһ 1064500 Р н/ү Sectoring Prica 
МЕМ XEO  '/Doube Soh 10/545 00 FDI-I23 Singla Бо" 10/545 00 
MEM 3102 8 2/Oouble Soft 70755500 PHY? 1/&ngle Soh 32 10/546 00 
OYSAN FUZXD —— Z/Dovble Sol 16/585 00 
$0" DISKETTES SRW 
Ped Sides/Uensily Зас Prica MEDIA STORAGE CASES 
D013  — Single Son 10154500 РМ На Prica 
0-02208 1/00сіже Sof %/56800  SAW-5 5% £2.50 еа 
0.0235 2/Double Soft 10/555 00 — SRW-B к $325 ea 
ж A complete single board 2804 CPU ліп е (Quad RS-232C serial poris. One 20 må 
serial paralfet exiprface current loop port 


a Fully compatible wilh the proposed IEEE S- 
100 Bus Standard 
» ZBOA CPU (MHz version of Ine 780) 


$329.00 Assembled & Tested 


Өріюте! Monitor Program 530.00 


MICROBYTE 64K DYNAMIC 
RAM BOARD 


в Fully $100 bus compatible 

a АК u B bil dynamic RAM 

Аз Быш 

УМ. @ 700 mA 
«1600 @ 100 тА 
-WVC @ 25 тА 

e Виет capacity with LED мкіндік and 
vector пени 


$490. 00 Assambisd А Tested 


* Fully EE 5-10 Bus cro mpalibis 

е Asynchronous Cormmuniealinas with 
Z80A-DART(TM) or synchronous commu. 
nications with Z804-SIO/0TM) 

* Full set of modem contrat signals, 
including RI (Амо Indiese) 

» Easy contigurabis lo any type pl terminal 
mledace 


$265.00 Assembled & Tested 


Cables Avastabte (Optional) 


MICROBYTE FLOPPY DISK 
CONTROLLER 


Ф ОМА to within 16 Mbyte of mamory 

= State-ol-the art NEC765 LS} Controller 

a [EFE S-100 campatibie 

ә DAA arbilration allows use ol multime 
boards within а sysiem 


$329.00 ^зетмеа г restos 


$0 Systems/S-100 Board 
QURAM 16К 52 


EXFAN 40 00 
2 MHz DYNAMIC IK 5258 00 
RAM BOARD 48K $276 00 
KITS 61K 5294 00 
EXPANDORAM И 18K $250.00 
4 MHz DYNAMIC юк $268 00 
RAM BOARD 48K S286 00 
KITS ВАК $304 00 


580-100 КІТ 25 MHz/Z80 CPU with Зена) 1/0 
Ports & SBC 100 Monitor of your choica al 
no charge. 1”. y э›=чаена» в EE enu 
882200 KIT 4 МН2/290А CPU wilh Senat & 
Parallel O Ports & SBC 200 Monitor п) your 
cake а! по charge. ....- nar око ва ЗЕБО 
VERSAFLOPPY | KIT Dish Controles tor 5'5* or 5" 
Drives. Singla ar Double Sided, Simya or Double 
Density, 5-100 Сота... . au 
VERSAFLOPPY 1t КІТ Disk Cantraller lar 5'4" oe 8" 
Drives. Singla ar Double Sided: Singla ағ Double 


Doesity, 5-100 Compatible... ........ $300.00 
PROM 100 KIT 5-100/EPROM PROGRAMMER tor 
2708, 2716, 2732 & (T) 2516 ....,....,. 819000 


ALL BOARDS ARE AVAILABLE ASSEMBLED 4 
TESTED. CALL FOR PRICES. 


Prinigrs 


Okidata Doi Matrix Printer 


B2A — 80 column printer 

Throughput © 80 characters рет line 76 nes 
per minuti 

Print Speer: 120 CPS 


ВЗА — 135 column printer 


Сапе 52 interaces standard on both 
The Epson МХ-80 


60 Column Dol Мил» Printer 


PRINTING CHARACTERISTICS 

Characiar set: full 90-character ASCII wilh 
Вевсегда/е, 

Graphics characters: 64 block characters 
INTERFACES 

Standard Centronice-style B-bit paralisi 
Optional: Appie, TAS-80, RS 232 

HEW 

MXBO FT/Friclion Fead 

MX-100/102 Column 

CALL FOR PRICE & DELIVERY 


Ap в Parallel Interface: 
ДЕМІ W/Cable ........... ... $69.95 


а Standard Interface 

a Compatible wilh Epson & Okidala printers 

s On-board firmware (2708) 

» Optional cables $25 00 

ә AEC-2/ Atari to Epson printer 

e TREC-2/ TRS-80 to Epson/ükidata printer 

e RSC-TRS232 (male le male) 

Serial Interface SEI-T.. . . . $55.00 


э Asynchronous 300, 1200. 2400 or 9600 SPS 

в Compalitte wilh Epson printers 

а 75 (0 9600 BPS 

Manutacturer / Model # Price 
Amacom-150 ,......... "T $ 905 n0 
АПАИ ,..............: $1295.00 
Diablo-B30RO . ene eee anaes 52300.00 
С Шол Starwriter 45,,,,......., $1925.00 
Texas lnstrumentsfii0.......-., 51650.00 


Modems 
Мам е Price 


Maralachirer 
Novation CAT 


$ 14000 
Hevaluun d-GAT S 160.00 
Hovalion Auto-Cal $ 227200 


Lexicon Lex-11 $ 13900 
Livermore —  LIV-Star 20M 5 149.00 
105 10 5 19900 
Uns UDS a 5 2500 
Monitors 

Малий Ми 

Атобек 1300/12" BAW $ 1900 
Amdek 100-80 $ 15800 
Amdek 1006/12" Сіп $ 16200 
Amdek Color-1 13" $ 37500 
APF TVM-10/ 1t" ВАМ $ 14510 
Hitachi УМ 910/9° BAW 5 21000 
Hitach VM 1290/17 BAW 5 3:000 
Sanyo DM 5012/17 BBW 5 27000 
Sanya DM 5112237/127" Gm 52000 
Sanyo DM С0012/73° Color $ 47500 
Zenith 7УМ-121/17 Gm $ 1.0 
Terminals 

Manulecturer Мин) на 
Ampex Diatogue 60 $ 00900 
Soroc 0120 5 75000 
Soro ЮМ 51251 00 
Televtien TV 910 $ Юю 
Tetevklen ТҮІ 9120 $ 72500 
Televiien TV OC 5 0.0 
Components 

4116's (200 n8) 

Apple, ТЯБ-30. Heath... .. . .._..В/918000 
(6-49 at Ф "| еңтінета тат „52 15 each 
50-99 ій а4 4 L] , LI + > . &2 05 each 
100 up 4.14 1 жак я £1.55 each 
2114 L-2/200 n8 

Low-Power 1K x 4 Static RAM 

1-16 ....... 52.95 each 


Сатропеліз 

7415240, , $125 each 7415373. . 51 25 each 
745241. 51 10 each 7415374,, 51.25 each 
7415244 . 51.25 each 81245, ... 5150 each 


2108/450 n$ 


1K * 8 EPROM ,..,..,.., 515] each oc 8/52600 
2716/5 Volt 

ЖК x BEPROM .,....-.-1-.,--.-. 8990 each 
Support Chips 

BOBOA-CPU. ..S 250 ZBOA-SIO _. . 
ZUA-CPU 1585 БАС _... 
ZIDA-CTC 


,. $ 895 В257АС5 .. .. 
ZBDOA-DART .,. $1395 


Regulators 
STs... ..,8 NM 3u0...... 1.8 М 
ІЛЕ... $ 7039012......$ 75 


08255 $325 $3.10 
DB25C 5% 5 & 
100 Pin IMSAI 

Gold 5-100 5аМе ан Connectors 
$2 60 each or 10/52 40 each 
Capacitors 

1 6212 Vall Ceramic, .,. & each of 100/57 00 
ШР Sockets — Low Profile 

Тіп Soldertall 


8 нов 5000 1000 
М pin lin si 55655151010 $1 
16 pin tin Б) 55654511 57 
18 pin thy St $ i8 & 9 S 16 $ M 
20 pim 0 5! $ 25 623 $521 $ XJ 
24 pin tin si $25 5M 8 22 5 
2B pin tin s! 25 0 55 527 
Ai ріп tin si $42 $ 4) $38 5 M 


ASAP offers a 30-day buyer protection policy: luli money-back guarantee if пої 


totally satisfied 
Ordering information: Name, address 


($25. 


hone, shi "i UPS or Mail. Shippin 
charge: add $2.50 up to 1 Ib. for UPS blue; add $1.50 f ] 
minimum order). Call for larger shipments. 


or U.S. Mail (U.S. only 


Terms: We accept cash, check, money orders, Visa & Master Charge U.S. 


Funds only). Tax: 6% Calif. Res., COD's and terms available on approva 


asaj 
computer 
products, inc. 


1196 E. Widow St, Signal Н}. СА 30805 


PO's accepted). 


(school 


Toll free oulside Califorma 
(800) 421-7701 
Inside Calioria: | 
(213) 595-6431 
(714) 891-2063 


Cirole 33 on Inquiry card. 


Prizes Prizes Prizes 
First prize: $500 
Second prize: $250 


Third, fourth, and fifth prizes: A bound copy of BYTE Volume 1, which covers 
September 1975 through December 1976 


sixth, seventh, and eighth prizes: Publication of your game in BYTE 


All prize-winning programs will be published in BYTE 


Admit it. When you were desperately trying to justify the purchase of your personal toy . . . иһ... com- 
puter, you had absolutely NO idea that it could be used for endless hours of game playing. Instead, you 
were dazzled by the possibilities for using it in applications that are on the very frontier of computer 
engineering. Your sights were set daringly high: "Let's see, balancing my checkbook, uh... phone list 


(there was something else . . . | turn on the lights when l'm away on business (but what about mowing 
the grass?]. un... (oh, уез) and a computerized phone list... . Uh, there was something else, but | forget 
what it was. ..." | 


Two years later, you're still balancing your checkbook by hand and you don't have that computerized 
phone list just yet. But you do have 35 disks of something in your software library—and they aren't multiple 
linear regression analysis packages, either. 

It's okay. Your secret is safe with us. We like games, too. In fact, we're looking for games to publish. We 
know that the countless hours you spend programming is for serious stuff, but if you know anybody who's 
into games, you might mention we're running a contest. 
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eeccoccoThe Format сосоооо 


“Аі games shoulkd be presented іп articie form for possible 
publication in BYTE. (Send a stamped, self-addressed, legal- 
size envelope for a copy of our author guide.) Submit your 
game in the magnetic format listed below, along with 
whatever documentation is necessary, a clear listing, and 
an introductory narrative telling us about the game and 
how it works. Floppy disks should be sent sandwiched be- 
tween two pieces of cardboard. Be sure to keep a copy of 
any software you send us [just in case it does get damaged 
іп transi]. 


зовоо Тһе Computers тео о 


Prepare your game for one of the following computers, іп 
the format indicated. (We apologize If your computer is not 
on this list, but we are limited to those го which we have ас- 
cess.) Games must be submitted |n the appropriate form. 


De ll, Atari 800, Commodore 


РЕТІСВМ, IBM Personal Corm- 5-nch disk only 


puter, Radio Shack ТВ5-80 

Moxdets | or 0! 

Commodore VIC, Radio Shack 

785-80 Color Computer — 

Radio Shack ТЕ5-80 Model li TRSDOS Binch dsk 


CPIM with "plain vanilla” ter- 


rd B-inch disk 
minal je: no specia! fearures niin 


әеегесг- Тһе Gameseececoss 


What kind of games аге we looking for? Graphic arcade- 
style games (оѓ course]; text-only simulations, role-playing 
games, and adventures; strategy games; abstract games. ac- 
tion games; historical games. Anything that's funl And a 
game needn't occupy 48 К bytes of memory to be fun—it's 
the concept that counts! [For an example of a simple дате 
that's fun, look at “The Game of Left/Right” for the Apple Ii 
on page 278 of this issue.) 

Use your creativity to devise something new, rather than 
implementing something that already exists. We aren't in- 
terested in implementations of existing board or video 
games—we want original games onlyl 


We'd be very interested in seeing a two-computer game. 


in it, tvvo people run the same game on two computers, 
which are connected by an К5-232С link (or. for the Apple, 
possibly a 3-bit duplex connection through rhe game port). 
For an exampie of what's possible using two computers, 
see the review of Commbat on page 100 of this issue. 


еоеее The Deadline еегее» 


Entries must be sent to: 
BYTE Game Contest 
РОВ 372 
Hancock NH 03449 


and must be postmarked by March 3T, 1982. The results 
will be published in the August 1982 issue of BYTE. 


еегеееееееееееәее The Fine Print еөеееееееееееееее 
eThis contest will be judged by the BYTE editorial staff, The games will be evaluated for their playability. The judges’ 


decision is final. 
it 


where prohibited by law. 


eGame submissions cannot be returned unless they are accompanied by a return envelope with sufficient postage on 


This contest is open to anyone except employees or immediate family of McGraw-Hill and its subsidiaries. Void 


«Prize winners will exchange first serial rights (е: the right for BYTE to publish their article first), In all cases, the author 
retains all commercial rights to the software written, and BYTE readers cannot distribute and/or sell the software 
without the author's permission, All eight prize winners will receive the standard payment for a BYTE articie {at $50 per 


published magazine page). 
* Only one entry is permitted per contestant. 


eTo repeat a rule stated earlier, cassette tapes will be accepted only for the Commodore МІС and the Radio Shack 
TRS-80 Color Computers. All other entries must be in the floppy-disk format specified above. 


теөееевеееееәеееее The Bottom Line «әесееееоееееееев 


We think this contest is arranged so that anybody with a good idea has a chance to win. We won't be dazzled by 
fantastic graphics alone, but we will be influenced by how enjoyable а game is. We look forward to seeing your best ef- 


fort and hope you'll have fun in the process, 


12949499949 2 4 2 9 S ЖЖ $ P S S S k SS S a S S RR! 
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Software Review 


Pascal-80 


Rowland Archer 
Flint Ridge Apartment 59 
Hillsborough NC 27278 


Even though several versions of Pascal have been 
available for the TRS-80 Model I computer for some time 
now, none of them quite succeeds in terms of com- 
pleteness and compatibility with the TRS-80 system. 

For example, Radio Shack's own Tiny Pascal is educa- 
tional and inexpensive, but it is an extremely limited sub- 
set of Pascal. It provides integer data types, one-dimen- 
sional arrays, and Разса] control structures, but none of 
the type-definition facilities that make Pascal a unique 
language. It also provides no means of storing or retriev- 
ing data from tape or disk, eliminating it as a contender 
for most serious uses. 

ЕМС Corporation's version of UCSD (University of 
California, San Diego) Pascal for the TRS-80 is more 
complete, but it suffers from a force fit to the Model I ma- 
chine. FMG told me it is essentially a vehicle for teaching 
Pascal due to the small user-program space available (ac- 
cording to FMG, about 250 lines). 

Having witnessed several partially successful attempts 
to put a Pascal system on the TRS-80, I began to think it 
just wasn't practical. After all, the Apple II version of 
UCSD Pascal requires a memory expansion to 64 K bytes 
and a modification to the disk operating system to sup- 
port higher-density disk storage. Knowledgeable people 
claimed that the TRS-80 Model 1, with its 48 К bytes of 
memory and single-density floppy-disk system, was not 
big enough to support Pascal. 

It was thus with considerable excitement that 1 read 
TSE-Hardside's advertisement for Pascal-80 by Phelps 
Gates, I have used Mr Gates's excellent APL interpreter 
(also distributed by TSE-Hardside) for nearly a year, and 
it is notable for its completeness, compactness, and 
freedom from bugs. APL is another example of a lan- 
guage that many experts claimed could never be put on a 
TRS-80. If anyone could devise a good Pascal system for 
the TRS-80, it was Phelps Gates. I am happy to report he 
has done just that. 

It is worth saying a few words about Gates himself, as 
he has an intriguing combination of professional in- 
terests. Churning out interpreters and compilers is only a 
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sideline for hirn, In геа] life, he is an associate professor at 
the University of North Carolina—in the classics depart- 
ment| His choice of avocation becomes less surprising 
when you learn he specializes in linguistics, which helps 
explain his expertise in computer languages. That he, 
rather than a computer professional, has put together 
good, complete versions of APL and Pascal for the 
TRS-80 should be a lesson to all of us. The supposed ex- 
perts probably never tried because they "knew" it 
couldn't be done. 


System Overview 

Pascal-80 is a stand-alone system written in Z80 ma- 
chine code and distributed on a TRSDOS disk (Model I 
or Ш format). The original disk may be copied with the 
TRSDOS BACKUP utility. I have run Pascal-80 under 
NEWDOS 40 to make use of my 40-track drives. So far, I 
have had no problems doing so. However, 1 have not 
been able to get Pascal-80 to run under NEWDOS 80 or 
LDOS. 


At a Glance 


Name 
Pascal-80 


Format 

5-inch floppy disk, TRS-80 
Model 1 or ЇЇ TRSDOS 
format 


Type 
TRS5-80 Pascal compiler 


Computer 

TRS-80 Model I or Jif with 
at least 32 K bytes of 
memory; at least one disk 
Distributor drive 

TSE-Hardside 

6 South St 
Milford NH 03055 
(800) 258-1790 


Author 
Phelps Gates 


Documentation 
14-page instruction booklet 


Audience 


Price 
Disk plus instruction 
booklet, $99.95 


Programmers in need of a 
Pascal compiler for the 
TRS-80 Model І or III 


IMPOSSIB 


NO, JUST INCHEDIBLE 
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INCREDIBLE 18 RIGHTI 

Н you've considered upgrading your Apple П to 64K 
you probably have also considered the price. Almost ail 
of our competitions boards are selling for around $200. 
We are announcing incredible news for Apple owners by 
offering our 16K RamBoard for only $129.95. 

SOFTWARE COMPATIBILITY... 
NO PROBLEM. 

Let's face it... all RAM boards give you one thing; 16K 
more of Random Access Memory. They're all alike in 
how they install, what they are compatible with and how 
they operate, The RamBoard is compatible with all Ap- 
pie il languages and software. The RamBosrd enhances 
the Apple 11 by allowing larger languages, dats basas, 
and programs. it greatly improves the capabilities of 
CP/M, PASCAL, FORTRAN, COBOL, and programs like 
VielCalc, ViniFlla, and any large business or sclentitic 
program apriications. 


COM 


ndustries 


n 


FOR APPLE Iii 


COMPUTERS 


„== 


1 151 
ТЕТЯ етт 
he” ғ" ti 


nimi 


: Dealer Inquiries Invited 


COMPARE THE COMPETITION. 
The RamBoard offars all that you need lo enjoy 64K of 
usar ram in your Apple Il at an atfordable price. The Con- 
Comp RamBoard fs constructed with high quality com- 
ponents and utilizes hi-spesd.dynamic RAM, (200ns). М 
comes complete with installation and operation instruc 
tlons, and to make good news better is covered by s One 
Year Warranty. 
NOW iB THE TIME TO BUY. 

They won't be available from your local dealer at this in. 
troductory price (suggested retail $149.95). So before it's 
impossible order your RamBoard today. To order or form 
more information please call or write. 


ConComp Industries 
8338 Center Dr. 

La Masa, Calif. 92041 
(714) 484-8715 


Apple 11 is а trademark of Appia Computer Inc. 
VisiCalc is a trademark of Personal Sofiware 
Pascal i$ а trademark of U.C.S.D. Ragants. 
CPM із а trademark of Digital Research. 


Circle 101 on Inquiry card. 


To start Pascal-80, you simply type in the program 
name under TRSDOS READY, The program starts by 
displaying the menu; table 1 lists the options available. 

The entire system resides in memory at once—editor, 
compiler, and p-code interpreter, This makes Pascal-80 
convenient and interactive, much like Disk BASIC, You 
can move quickly between editing, compiling, and run- 
ning a program without the need to save intermediate 
forms of the program on disk. The major difference be- 


the program in memory or create a new program from 
scratch. 


(erase) the program currently In memory. 
the program in memory to a named disk file, 
a previously saved program from disk to memory. 


APPEND (гот a disk file to the program in memary. 


COMPILE the program in memory, praducing p-code thal can be 
run or savad in a disk file. The program text remains in 


memory, 


the p-code produced by the compiler into a named 
disk file, 


EXECUTE a p-code file directly from disk, overwriting the com- 
piler to gain extra memory Гог run-time, 


RUN Ihe program in memory, compiling it first if necessary. 
QUIT Pascal-80 and return to the TRSDOS command inter- 
preler, 


Table 1: Options available with the Pascal-80 monitor. 


WRITE 


Obie Ditto Kanobbie, 
Inventor of the 
сені: ttes 


І COULDN'T HAVE DONE IT 
WITHOUT 


PRIORITY ONE ELECTRONICS" 
DETACHABLE 
FALL 1981 
ENGINEERING 
SELECTION GUIDE 
(BEGINNING ON 
PAGE 64 OF THE 
NOVEMBER ISSUE OF BYTE) 


OP EEND 11.00 
ғол YOUR СОРТ, TODA? 


] ELECTRONICS 
9161 DEERING AVE. CHATSWORTH СА 91311 
у Obis Ditto Nanobbie Can Depend On Us, So Can You 
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tween running Disk BASIC and Pascal-80 is that with 
Pascal-80 you must compile a program before running it. 
(And there is no "immediate mode" allowing evaluation 
of instructions like PRINT 3/7 without embedding them 
inside a program. I know of no Pascal system that sup- 
ports such a mode.) 

For those of you unfamiliar with compilers, p-code, 
and run-time packages, here's a little background. The 
compiler takes your original source code, created using 
an editor, and translates it into an intermediate form 
called p-code. The p-code is then interpreted into ma- 
chine language by the run-time package or p-code inter- 
preter. For further information on this process, see the 
three-part article, “A ‘Tiny’ Pascal Compiler," starting in 
the September 1978 BYTE. 

The compiler is very fast. TSE-Hardside claims that it 
converts 1000 lines of Pascal code per minute to ex- 
ecutable p-code; my timings indicate this is very conser- 
vative. I get closer to 2000 lines per minute when the 
source is listed to the screen as it is compiled. When I turn 
off the source-listing option, I obtain compilation speeds 
of around 3000 lines per minute. These figures are very 
impressive; for comparison, Tiny Pascal, which handles 
only a small subset of the language, compiles about 100 
lines per minute, 

Naturally, there is a trade-off for the convenience and 
speed of having everything reside in memory at once, 
You are limited to compiling programs that can fit in 
memory all at one time. However, Pascal-80 conserves 


“THIS IS DIGITALKER” 


This 15 all И takes lo say (his or 143 other expressions мие MICRO: 
MOUTH”. No sollware drivers or subsoulines to load. MICRO- 
MOUTH”. the latest Circull Celler product can be used as an 
emergency annunicator, as an aid tor the handicapped, tor process 
controi and to add dimensions to computer games. 

Sample phrases that can be programmed ага. 

"THE TIME 1$ 4 HOURS 23 MINUTES .. (ВЕЕР)” 

“THE SPEED IS 100 METERS А SECOND . . SLOW DOWN 
Thousands of expressions can be added by changing the ROM chips. 
MICROMOUTH™ js plug compatible with APPLE Ц and TAS- 80°, 
Directions included lor 5100, HB and parallel pori operation, 

As leaturad in BYTE. June. 1981 
Complete Kit: APPLE fl $120,00 


YRS-BU Model | $150.00 | Ф ua 


Assembled and tested: . $150.00 | Call 1-800-645-3479, 


APPLE tl ...._.. 
TAS-80 Model | w/power | in М.Ү. 1-516-374-5793 


supply and сәбів,.,,......5170.00 
TAS-80 Мода! it .., ... ..5200.00 
*MICROMDIUTH а а Наби ci га = 
"DIGITALKER es a Irademarh of 

Natonal Sammcanducior Corm 
MICROMINT INC. 
917 Midway 
Woodmere, М.Ү, 11598 


Dealer Inquiries Invited 


Circle 349 on inquiry card. 


memory by using a space-compression technique: consec- 
utive blanks are counted and stored as a single byte with 
the high-order bit turned on. 

This technique provides ample space for user pro- 
grams. па TRS-80 with 48 К bytes of memory, there are 
about 23,600 bytes for user programs. With strings of 
blanks compressed to a single byte, the average Pascal-80 
program line is about 20 bytes long. There is space for 
1180 such lines of code. The actual number depends on 
the style of the individual programmer, The estimate of 
20 bytes per line is conservative as most Pascal programs 
contain many lines with nothing but BEGIN or END on 
them. 

Systems that provide a separate editor, compiler, and 
run-time module require only components actually in use 
to be resident in memory, providing more space for user 
programs. On the other hand, however, such systems are 
more cumbersome to use because you must access the 
disk drives frequently to load each component of the sys- 
tem as it is needed, usually saving the output of each 
phase in a separate disk file. 

1 like the interactive quality of Pascal-80 and wouldn't 
want to sacrifice that for the extra capacity of a system 
that uses a separate editor, compiler, and run-time mod- 
ule. However, there are times when extra program space 
comes in handy, and a simple enhancement to the com- 
piler would provide some: a command inserted into a 
Pascal source program to direct the compiler to start 


compiling source code from a disk file. This compiler 
command is usually called an INCLUDE facility. It 
allows the compilation of programs even though the 
source code is larger than memory. It also allows you to 
create a library of useful Pascal routines that can be IN- 
CLUDEd in programs as needed, rather than being typed 
or chained from disk using an editor. 


General Procedure for Use 
Here is a summary of the steps involved in creating, 
compiling, and running a Pascal-80 program: 


1. Type PASCAL from the TRSDOS READY prompt to 
load the Pascal system and enter the monitor mode. 
The options available are shown in table 1. 

2, Type E to enter the editor, which allows you to type in 
the source text for your Pascal program. When you 
finish typing in the text, exit from the editor by typing 
Break M, which returns you to the monitor mode. 

3. Type C to compile your program. The starting time of 
the compilation appears on your screen follawed by 
the text of the program itself as it is compiled, unless 
you have selected the NOLIST option. If your pro- 
gram contains an error that prevents it from compiling 
properly, compilation is halted immediately. When 
you type E to reenter the editor to correct the mistake, 
the editor’s cursor is positioned at the point of the 
error, all set for you to correct it. This is a nice touch. 
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Variant records. 
The WITH statement. 


Pointer variables and ihe procedures NEW and 
DISPOSE. 


File window or "buffer" variables and the pro 
cedures PUT and GET. 


The data attribute PACKED Is not needed, since а! 
structures are already packed on byte boundaries. This 
means that Pascal-80 is automatically as space-efficient as 
possible in storing data, wilhout the need for PACKing and 
UNPACKing data. 


The procedure PAGE 18 по! Inctuded. You can use 
WRITE(LP,CHR(12)) to send ап ASCII form-feed character 


to the line printer. 


Structures of FILEs, such as ARRAY of FILE, are not 
permitted. 


Procedures and functions may not be passed as pa- 
rameters to other procedures or functions. 


The total size of an expression passed as a value 
parameter may not exceed 510 bytes (bul this Is not a limita- 
tion for VAR parameters). 


Sets may have no more than 256 members, if the 
elaments of a sel ara numeric, they must ba in the range of 
0 to 255. 


Table 2: Standard Pascal features that are not implemented | 
іп Pascal-80. | 
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4.Once you have compiled your program with no 
errors, type К to run it. If you find an error during 
your program's execution, go back into the editor 
from the monitor mode, correct the error, and start the 
compile-and-run cycle again. 

5. From the monitor mode, you can perform various 
kinds of program storage and retrieval: save the cur- 
rent source program, save the current compiled pro- 
gram, load a source program, or load and execute a 
previously compiled program from disk. This latter 
option has a special benefit —it gives you about 10 К 
extra bytes of free memory for use at run-time, Since 
the program has already been compiled, the compiler 
portion of Pascal is not needed, So when you choose 
this option, your program overwrites the Pascal com- 
piler, giving you the extra memory. 


Editor 

The Pascal-80 system includes a simple full-screen 
editor. It allows you to move a blinking cursor around on 
the screen and type over any text to change it. Changes 
that appear on the screen are not actually made to the 
text until you press the Enter key with the cursor posi- 
tioned on that line, This is confusing at first because it is 
easy to make changes to one line and then use the up- 
arrow or down-arrow key to move to another line, with- 
out pressing Enter to make the changes take effect. 

Another bothersome aspect of this editor is the lack of 
character delete and insert commands. This requires you 
to retype most of a line that needs something inserted or 
deleted. There is a line insertion and deletion command, 
however, There ís also a command to scroll backward or 
forward one page at a time in the text buffer. 

It is handy to have this editor available during program 
debugging; it allows you to move quickly between edit- 
ing, compiling, and running the program being tested. In 
my opinion, however, it is just too simple to serve as the 
primary editor for creation and heavy maintenance of 
large source files. 

І have a suggestion to remedy this limitation: use a full- 
featured editor such as Radio Shack's Scripsit for pro- 
gram creation and major editing; use the Pascal-80 editor 
solely for interactive development. You can't do this with 
the present release of Pascal-80 because the source code is 
saved on disk in a compressed format that cannot be read 
in by a general-purpose editor. However, it shouldn't be 
too difficult for author Gates to add an ASCII (American 
Standard Code for Information Interchange) option to 
the SAVE and LOAD commands. It would be similar to 
the "A" option now available with Disk BASIC's SAVE 
command, That simple change would make a world of 
difference for Pascal programmers. 


Compiler 

Pascal-80 follows the description of Pascal given in the 
excellent tutorial by Peter Grogono, Programming in 
Pascal (Reading МА: Addison-Wesley, 1978). The com- 
piler is based on the original language as designed by 
Niklaus Wirth. However, Pascal-80 does not implement 
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the full Pascal language. The limitations and restrictions 
are listed in table 2. On the positive side, Pascal-80 pro- 
vides a number of extensions to the original language. 
These are listed in table 3. 

The standard Pascal functions are provided: ABS, 
ARCTAN, COS, EOF, EOLN, EXP, LN, ODD, ORD, 
PRED, ROUND, SIN, SQR, SQRT, SUCC, and 
TRUNC. They are calculated with 14-digit precision. 
Functions to access the Z80 ports (like BASIC's INP and 
OUI functions) are not provided. Also, there is no ran- 
dom-number generator. 

Although all the TRS-BO graphics characters can be 
printed through use of the CHR function, there are no 
equivalents to BASIC’s SET, RESET, and POINT func- 
tions for dealing with a single graphics pixel. There is also 
nothing like BASIC's PRINT @ statement that positions 


Arrays of charactars may be printed with а single statement 
(ie; WRITE(STRING) will write out tha ARRAY of CHAR 
called STRING). 


In addition to type REAL, with 14-digit precision, Pascal-80 
adds REAL6, with 8-digit precision. REALS saves space 
when declaring large arrays. № doesn't save much Ilme, 
however, since all calculations are carried out internally 
with 14-digit precision. REAL6 variables that are not mem- 
bers of an array or record may not be passed to а proce- 
dure or function as value parameters. 


The Шез INPUT and OUTPUT need not be Included in the 
PROGRAM statement, and the program name Is also op- 
tional. Tha fila LP is predefined to be the ling printer. 


The CASE statement is extended ta Include an ELSE clause 
that Is executed if none of the cases Is satisfied. |! no case 
is satisfled and there Is no ELSE clause, control fails 
through (о the next statement with no error condition raised. 


Output formatting is provided with the syntax WRITE(ax- 
pression : fleidwidth : digits). This says to write the value of 
expression in a field ol емо columns with digits 
number o! digits after the decima! point. A field width of — 1 
results in scientific notation; a field width of О results іл the 
default format, also used | по format parameters аге 
specified (eg: WAITE(expression)). Tha default format is іо 
print the number with a leading blank, and as many digits 
after the decimal point as necessary, up to 14 significant 
digits. 


Built-in functions and procedures: 


СНА} retums the character, type CHAR, whose ASCII 
value Is n. 


CLS clears the screen. 


POKE(address,value) places a 1-byle value trom О to 255 in- 
to the memory location address. 


INKEY is like the BASIC INKEY$ function; it returns a CHAR- 
type value corresponding to the key pressed. If по key is be- 
ing pressed, it returns CHR(D). 


CALL(addrass,valua) places a 1-Буін valve from 0 to 255 In 
thia A register and calls a 280 subroutine at address. The 
contents of the 28075 А register alter the call are returned 
as type INTEGER, 


MEM returns the number of bytes of free memory. 
PEEK(address) returns the contents of address. 


FP{expression) returns ihe Iraction part, or mantissa, о! a 
REAL number. 


EX(expression) returns the exponent of a REAL number. 
Table 3: Enhancements and special features of Pascal-80. 
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the cursor on the screen. Pascal procedures can be written 
to handle all these, but they really should be built into 
any language implemented for the TRS-80. 

READ and WRITE statements are provided to perform 
sequential input and output to disk files. The statement 
SEEK(expression, filename) allows random file access by 
positioning to the record whose number is given by ex- 
pression, You can thus SEEK a particular record, and 
then READ and/or WRITE that record, performing an 
update in place on the file. This powerful extension over- 
comes an oft-voiced objection to many implementations 
of Pascal disk input/output: they do not provide random 
file access. 

1 do have a few complaints and suggestions for im- 
provements to the system, 

There is a restriction on SEEK that may cause problems 
for some applications; you cannot SEEK past the 
65,535th byte of a Не, In many applications, files larger 
than 64 K bytes are common. Considering the space 
available on the double-density Model III disks, and the 
general trend toward increasing disk-storage space on 
microcomputers, I believe this SEEK limit should be 
remedied in a future release of Pascal-80. 

One serious limitation of Pascal-80's disk-file interface 
is that file names are determined at compile-time. That is, 
you must specify the actual file name in your program 
when you edit it. Once compiled, that file name cannot 
be changed without reediting the program and compiling 
again. This means you cannot write a general-purpose 
program to work on any file, getting the specific file 
name from the user when the program is run. 

Use of the PEEK, POKE, and CALL functions/proce- 
dures is made difficult by two things: 


е Pascal-80's use of memory is undocumented; по mem- 
ory-map is provided. 

&No way is provided to reserve memory for user ma- 
chine-language programs or data. There is nothing equiv- 
alent to BASIC's MEMORY SIZE? question. Instead, 
Pascal-80 uses all memory available. 


These factors make it almost impossible to integrate user- 
written machine-language routines into the Pascal-80 en- 
vironment. Regrettably, this rules out the use of nonstan- 
dard printers that require special driver routines loaded 
in high memory, 

If I may editorialize a bit, it seems it is time to stan- 
dardize the protocol to be followed when reserving 
TRS-80 high memory for user-defined machine-language 
programs. One of the smoothest things about operation 
of "second-generation" TRS-BO operating systems such as 
LDOS, NEWDOS/80, etc, is the way they handle this. 
The memory location hexadecimal 4049, referred to in 
the literature as HIGHS and HIMEM, contains the ad- 
dress of the highest byte in memory available for use by 
any program. Memory starting at the next byte past this 
address is reserved. Any program that needs to use high 
memory should allocate it downward from the address 
pointed to by HIMEM, and then reset HIMEM to point 
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below the block of memory it just allocated for itself. 
Programs such as Pascal-80 should check HIMEM when 
they start, and not use any memory above the current 
value of HIMEM. If all programs followed this protocol, 
life would be much easier for the user —there would be no 
need to worry about conflicts in memory usage between 
different machine-language drivers, or to remember what 
the highest available memory location is in order to sup- 
ply it to a program such as BASIC every time it is run, I 
hope a future release of Pascal-80 will follow this pro- 
tocol. 


Performance 

As far as the performance of Pascal-80 programs is 
concemed, 1 made some very rough timings and found 
that for a short, simple looping-type program using IN- 
TEGER variables, Pascal-80 is four to five times faster 
than an equivalent BASIC program. This advantage 
should increase for larger programs because BASIC takes 
longer to find the destination of a GOTO, GOSUB, etc, 
as program size grows, and it takes longer to look up a 
variable as the number of program variables increases. 
With Pascal-80, such things are resolved at compile-time 
rather than run-time; thus, the time taken at run-tirne is 
independent of program size. 

Programs involving extensive floating-point computa- 
tions are potentially faster in BASIC than in Pascal-80. 
This is due to the latter's exclusive use of double-precision 
arithmetic. If all you need is single-precision arithmetic 


New self-study course 
in microprocessing 
includes lectures 

on audio cassettes. 


"Microprocessing Essentials includes 32 
taped lectures by Dr. Barry Paton, 
designed as a comprehensive course for 
engineers and technologists in industry. 
The package includes a single-board 


computer, 4 experimental boards, power 
supply, software library, and 400 pages о! 
lecture notes. Show this ad to your 
company s Director of Training, or better 
still, show him our free 6 page brochure! 


NEED MORE INFORMATION? 
Write to: 


Waterloo Distance Education, Inc. 
P.O. Box 62 Waterloo, Ontario, Canada. 
N2J 326 


or telephone (519) 884-4340 
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for your computations, BASIC will do them faster. 

Run-time errors result in clear, English error messages 
that specify the hexadecimal offset of the p-code instruc- 
tion that caused the error. The offsets corresponding to 
the beginning of each line of Pascal-80 source code ap- 
pear in the listing created during compilation. This 
method enabled me to pinpoint easily the source of every 
run-time error encountered. À run-time error terminates 
program execution. There is no provision for program 
trapping of run-time errors, as the ON ERROR statement 
of BASIC allows. 


Documentation and Support 

Pascal-80 comes with a small booklet that adequately 
describes how to use the editor, monitor, and compiler, 
explains the limitations and extensions Pascal-80 makes 
to standard Pascal, and lists the error messages generated 
by the compiler and the run-time system. No comprehen- 
sive description of the language implemented by 
Pascal-80 is provided. Examples are few and are directed 
toward pointing out differences between Разса]-80 and 
standard Pascal, rather than toward teaching about the 
language. 

The manual does not purport to be a beginner's guide 
or even a reference manual, and you will definitely need a 
textbook such as Grogono's to use this system. I had no 
trouble figuring out the system, but I am an experienced 
programmer; this manual would be rough going for a 
novice. I have seen much worse documentation than this; 
but | have also seen much better for products costing 
much less. 

I believe the microcomputer software market has 
matured sufficiently that there is no longer any excuse for 
incomplete, difficult-to-read documentation. For a pro- 
gram costing almost $100, I expect much more than a 
14-page leaflet. It would pay for TSE-Hardside to invest 
in a professionally written manual for a major product 
like a Pascal compiler. 


Conclusions 

If my criticisms seem harsh, let me emphatically state 
that I am very excited about having a nearly complete im- 
plementation of Pascal юг the TRS-80. Pascal-80 is better 
suited to the TRS-80 than any Pascal system ] have seen 
so far, It is extremely fast, and it provides niceties like 64 
significant characters in variable names, 14-digit preci- 
sion on all transcendental functions, and the sheer 
elegance of Pascal's defined-type mechanism. 

From my conversations with Gates, it is apparent he 
intended to provide a teaching too] people could use to 
learn Pascal programming as an alternative to BASIC. He 
has certainly done this and more. Pascal-80 is suitable for 
many things now being done in BASIC. In fact, it is 
because Pascal-80 does so much more than just provide a 
teaching tool that I hope he will consider implementing 
the minor enhancements I have suggested. It would be 
nice to be able to use Pascal-80 for all program develop- 
ment on the TRS-80, instead of being forced to use 
BASIC for some things. E 
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FUN WRITING PROGRAMS 
FOR MY LITTLE MICRO 
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AND SO, HERE І AM TODAY, ON MY NEWLY Announcing the 
PURCHASED YACHT SOMEWHERE OFF GREECE... MicroPro" Software Search. 


BOY OH BOY, IT'S SURE NICE 
LIVING OFF MY SOFTWARE 
INCOME WHILE 1 SIT HERE 
WRITING NEW PROGRAMS ! 


OH DARLING, ГМ 
SO GLAD WE SAW 


Seriously, if you write truly outstanding software, 
MicroPro could be your best route to marketing success. 
a | MicroPro makes software thats the best at what it 
does. Programs like WordStar™ We're looking for more of the 
same — CP/M programs thar enhance our product line, that serve people in new 
and powerful ways. We re especially interested in software with business applications 
and with user-friendly documentation. 
MicroPro has aggressive marketing. A rapidly growing netwark of distributors 
and dealers. And а widespread reputation for product excellence. 
We'll negotiate financial arrangements individually with software authors, 
and may offer royalties run purchase. For details on the MicroPro 
Software Search, write Charles Stevenson, Product Planning Specialist, 
MicroPro International Corporation, 1299 Fourth St., бап Rafael, СА 9490] 
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News and Speculation About Personal Computing 
Conducted by Sol Libes 


-— Back On 
19811 Looking back on the 
year, | have been struck by 
three developments. The 
first is that probably more 
new microcomputers were 
introduced in 1981 than in 
all the previous years com- 
bined. Second, that this was 
the year in which the "big- 
gies” (eg: IBM, Xerox, etc) 
finally realized they could 
no longer ignore the person- 
al-computing market and 
jumped into the fray. Third, 
in 1981 the Japanese began 
exporting personal comput- 
ers to the US. 

IBM, whose earnings for 
the first half of the year rose 
5,3% (one-third the inflation 
rate) saw minicomputer 
makers like DEC (Digital 
Equipment Corporation) in- 
crease their earnings over 
35%. Personal-computer 
makers like Apple had an in- 
crease of more than 200%, 
Іп the course of the last 10 
years, ІВМ has seen its share 
of the market decrease from 
more than 50% to less than 
25%. If this trend were to 
continue, IBM would be- 
come a minor entity in the 
computer market within five 
years. 

Thus, IBM had no choice 
but to enter the personal- 
computer marketplace. By 
hesitating on minicomput- 
ers, IBM left the field wide 
open for DEC. This has re- 
sulted in DEC garnering $3.2 
billion іп minicomputer 
sales and IBM having only a 
small slice of the minicom- 
puter market. tn the micro- 
computer market, Apple, for 
example, wil! probably show 
about 5350 million sales this 
year and possibly $600 mil- 
lion next year. The question 
is: Has {ВМ again waited too 
long? 


No one doubts that the 
IBM Personal Computer is a 
terrific product. Although It 
offers no innovative fea- 
tures, it does have a new 
price/performance ratio 
from a company with the 
Strongest marketing organ- 
ization in the world. The Per- 
sonal Computer is being sup- 
ported by $12.5 million that 
ІВМ will spend on television 
and print advertising. With- 
out a doubt, ІВМ did а con- 
siderable amount of market 
research in deciding which 
way to attack the personal- 
computing market. 

Several microcomputers 
are already on the market 
with features virtually iden- 
tical to the Personal Com- 
puter's— some even have 
more power—but none at 
the ІВМ price or with its ser- 
vice support. It is rumored 
that more than 40,000 Per- 
sonal Computers were or- 
dered on the day it was un- 
veiled. Now, the questions 
are: 


eHow much business will 
ІВМ snatch away from Ap- 
ple, Tandy, Commodore, 
and Atari? 

eHow will Apple and the 
others respond? 

eHow will the Japanese 
compete with ІВМ? 


IBM's Personal Computer 
marks a distinct shift in the 
company's traditional way 
of doing business, which was 
"we make it and sel) it our- 
selves." Actually this policy 
change started to take effect 
some time ago, but IBM tries 
not to talk about it. Early 
last year, for example, it in- 
troduced a video-display ter- 
minal that could be used 
with non-IBM equipment— a 
first—and discovered that 
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sales for this unit were so 
great that delivery now re- 
quires 4 to 6 months' lead 
time. Only two weeks before 
the Personal Computer was 
released, IBM quietly an- 
nounced the System/23, 
which uses the 8086 micro- 
processor (big brother to the 
B088 used in the Personal 
Computer). The System/23 
really begins where the Per- 
sonal Computer ends, with 
full-size floppy disks, multi- 
users, etc, In effect, it pro- 
vides upward compatibility 
for users starting out with 
the IBM Personal Computer 
who find its small disk-stor- 
age space and limited I/O 
(input/output) options 
restricting. 

Another startling change 
in IBM policy is its selling 
the system through comput- 
er stores (currently there are 
contracts with Computer- 
Land and Sears Roebuck). 
[ВМ has also announced dis- 
counts for educational users 
and other quantity buyers. 
IBM's most surprising policy 
shift is in encouraging soft- 
ware development by out- 
siders. {BM intends to mar- 
ket the software and pay 
royalties to the authors. 
Probably nine out of ten of 
the 40,000 computers 
ordered on Day-One were 
from software developers. 
(What a way to sell comput- 
еге!) After all, the profits for 
IBM are really in hardware 
sales and not in software. 
Osborne is proving this by 
practically giving away soft- 
ware with its computer. 
Also, it is impossible for a 
manufacturer to protect it- 
self against software com- 
petition. ІВМ learned this 
when Digital Research in- 
troduced a version of CP/M 
for the Displaywriter (which 


also uses an 8086 micropro- 
cessor), 

The last question is how 
will the microcomputer 
makers in the US and Japan 
respond to the ІВМ entry? 
Rumors are circulating that 
Apple is about to introduce 
two new computers; its long- 
awaited 16-bit system, using 
the Motorola 68000, packed 
with 128 K bytes of pro- 
grammable memory, and 
available in both desktop 
and suitcase versions, and a 
low-cost version of the Ap- 
ple If using 16 K-bit memory 
chips that later can be re- 
placed by 64K-bit chips 
when these are available 
in quantity. The Japanese 
are thought to be developing 
8088- and 8086-based per- 
sonal computers that will be 
"oelug-compatible' with 
CP/M software developed 
for the IBM Personal Com- 
puter. Several Japanese 
companies have signed 
licenses for CP/M-86 and 
have been negotiating with 
Peachtree Software (supplier 
of the IBM accounting pack- 


| age) SofTech Microsystems 


(supplier of the IBM Pascal 
package) Microsoft (sup- 
plier of IBM BASIC), and Per- 
sonal Software (supplier of 
IBM VisiCalc). It is apparent 
that in 1982 personal-com- 
puter buyers will be able to 
choose among many dif- 
ferent computers that run 
the same operating systems 
and applications software. 


О... ье Happen- 
Ings: Seagate Technol- 
ogy—a Shugart Associates 
spin-off and the first com- 
pany to ship quantities of 
5'4-inch Winchester hard 
disks—has announced that 
sales totaled almost $10 


Аз a project manager, you know the 
value of careful planning. Oversights 
and miscalculations can cost you 
crucial time and money. 


MILESTONE is a powerful "Critical Path" 
Program that can be used for planning 
and analyzing virtually any project, from 
the opening of a retail store, to charting 
the progress of a police investigation; 
(rom drawing up a cost estimate for a 
construction project to scheduling the 
development (and involved expenses) of 
a new computer; from keeping track of 
rental equipment to allowing a winery 
to chart the evolution of a vintage 
Chardonnay from harvest to bottling. 
The applications are endless. 


What's more, MILESTONE is one of the 
easiest software packages to use. Once 


t мәртеге 


the working days, skil! categories, 
wages or salaries and time increments 
are defined, than MILESTONE is ready 
to do the work for you. Change, for 
instance, the estimated completion 
date of a particular time-critical task, 
and you'll instantly see it's effect on 
the entire project. Al! scheduling, man- 
power costs, associated reports, etc. 
are immediately re-tabulated. А calendar 
display allows you to visually follow 
the activities (200 per project with 64K 
RAM, 100 with 56K RAM). Examptes 
are included on the disk. 


TIME IS MONEY. SAVE BOTH WITH 
MILESTONE. 


Price is $295. Manual alone—$30. 


SOFTWARE 
SOFTWARE 
DIGITAL MARKETING 
DIGITAL MARKETING 


2670 Cherry Lane » Walnut Creek, CA 94596 


(415) 938-2880 


Dealer Inquiries invited. 


Dealers outside California call (501) 442-0864. 


Inside California call (415) 938-2883. 


»" MILESTONE: 


WHEN 
TIME 

IS _ 
ye 


AND TIME SCHEDULING 
PROGRAM. 
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Milestone Іа a tradamark of Organic Soitware. 
CPIM Із а tradamark of Digita! Research. 
MILESTONE requires 56K НАМ and 

СРМ. Also available for CP/M-BB, Apple 
Pascal and UCSD Pascal. ЗресНу BOBO, 
280. CDOS, 8086, UCSO Pascal or Appia 
Pascal. Formals: 8" single density IBM 
goli-sectored, 4%° NorthStar DO, 
Micropolis Mod it, Superbrain 3.0, Apple 11. 
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million, with nearly $2 mil- 
lion in profits, in its first year 
of operation. Meanwhile, 
Shugart Associates is 
rumored to be redesigning 
its popular SA200 Sinch 
floppy-disk drive. It will be 
called the SA210, will be 
made in Japan by Matsu- 
shita, and will sell for less 
than $90 in quantity, 

In other action, Amlyn 
Corporation, San fose, Cali- 
fornia, has introduced a 
5-inch floppy-disk drive with 
a selector mechanism that 
selects any of five 5-inch 
floppy disks (under comput- 
er control). This will provide 
up to & megabytes of data 
storage. Micropolis, which 
recently increased its 5-inch 
floppy-disk drive to 2 mega- 
bytes of storage, has dis- 
closed that it is working ona 
4-megabyte S-inch drive for 
introduction at next year’s 
National Computer Confer- 
ence. Tecstor, Huntington 
Beach, California, has re- 
vealed that it is developing a 
540-megabyte, "Winchester 
14-inch disk drive, the 
largest yet. 


Т... Three-Dimen- 
sional Computer-Display 
Debuts: Genisco Computer 
Corporation, Costa Mesa, 
California, is now shipping 
video systems that display 
true three-dimensional im- 
ages. The computer presents 
pictures of successively 
deeper layers of space-filling 
image via a moving mirror. 
This is done rapidly enough 
to create a single flicker-free 
image. Priced at $100,000 
each, the units are expected 
to be useful in seismic-data 
analysis, oil exploration, 
computer-aided design, 
medical imaging, and earth- 
quake prediction. 


R andom Rumors: This 
spring Fujitsu Ltd, now a sec- 
ond source for the 8086 and 
8088 microprocessors, is ex- 
pected to announce a word 


processor and personal com- 
puter using these chips. ... 
Tandy is said to be working 
on a system based on the 
68000 to be released any 
day. It's also stepping up 
software production and is 
attempting to release be- 
tween four and 12 new soft- 
ware packages a month. 
Following in the footsteps of 
IBM, it is actively soliciting 
software from outside devel- 
оре. Tandy's biggest soft- 
ware push is in producing 
business software for the 
Models 11 and ІІІ. Tandy 
may offer CP/M for these 
machines. A VisiCalc-like 
product is also rumored for 
the low-cost Color Comput- 
ег. , ‚ . Xerox is reported to be 
working оп а Z80-based 
computer that is less expen- 
sive than its current Model 
820. It has been dubbed the 
Inchworm (һе code name 
for the 820 was the Worm, 
for Wonderful Office Re- 
source Machine). It is ex- 
pected to seil for under 
$1000, have 16 K bytes of 
programmable memory, 
64 K bytes of read-only 
memory, an BO by 25 dis- 
play, RS-232C printer and 
modem ports, and CP/M- 
compatibility. ... Wang is 
putting the final touches on 
its CP/M-compatible person- 
al computer. .., DEC is 
rumored to be prepared to 
announce its TC personal 
computer, built around an 
1.51-11,... A major Japanese 
company has invested over 
$100 million in CMOS 
research. Look for resulting 
major advances in memory 
technology in a year of so. 
,., Also from Japan comes 
word of a new computer ter- 
minal with many of the 
features of the Xerox Star, 
but at a substantially reduc- 
ed price. ... Meanwhile, an- 
ticipate ІВМ jumping ота 
the UNIX bandwagon, with 
versions for the Series 1 and 
4300 computers. The soft- 
ware is being developed by 
an independent software 
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house. ... Vadic may be 
close to introducing a 
4800 bps modem for voice- 
grade telephone lines, The 
price range will probably be 
in the $2-3000 neighbor- 
hood. Rockwell Interna- 
tional and Racal Corpora- 
tion are also said to be work- 
ing on 4800 and 9600 bps 
modems for voice-grade 
lines. , . , Hitachi is expected 
to start shipping large- 
volume quantities of the 
68000 microprocessor at 
substantially reduced prices. 
... Rumors persist that 
Motorola has 13 MHz ver- 
sions of the 68000 running in 
its lab and that Intel has 
14 MHz versions of its 8086 
running. ... 


М... Loglic-Circuit Re- 
search: |BM is researching 
new types of logic circuits 
that could have far-reaching 
effects on the size, cost, and 
performance of future сот- 
puters. Among the new cir- 
cuits is a device called "low- 
voltage inverter’ (LVI) logic. 
И is twice as fast as emitter- 
coupled logic (ECL), which is 
the fastest logic type in cur- 
rent use, and has the same 
size and power consumption 
as TTL (transistor-transistor 
logic), whích is used in most 
mini- and microcomputers. 
With propagation delays of 
300 picoseconds, LVI prom- 
ises to be a new price/perfor- 
mance breakthraugh. 
Cornell University's 
Microfabrication Laboratory 
in Ithaca, New York, and the 
Naval Research Laboratory 
in San Diego have both dis- 
closed that they are ге- 
searching the use of elec- 
troactive polymers for mole- 
cular electronic-switching 
devices. Enzymes would be 
used to perform logic opera- 
tions. Due to the fact that 
enzymes are organic mole- 
cules, genetic engineering 
and recombinant-DNA tech- 
nology would be used to 
subassemble these organic 


molecules. The result would 
be the miniaturization of 
logic circuitry by two orders 
of magnitude beyond the 
current limits of optical 
lithography and beyond any- 
thing achievable with elec- 
tron-beam ог X-ray litho 
graphy, Although still in very 
early stages, this technology 
holds promise for use in fu- 
ture computers. 


% sso Status Report: Al- 
though smaller than the 
S-100-bus-based гпісгосот- 
puter market, the 55-50% 
market is flourishing. The 
55-50 bus was introduced in 
late 1975 for 6800-based sys- 
tems. Today, the most popu- 
lar microprocessor used on 
the SS-50 bus is the powerful 
6809, although other proces- 
sor cards, such as the 780, 
are also available. 

Four hardware vendors 
dominate the $5-50 market- 
place: Southwest Technical 
Products Corporation 
(SwTPC), San Antonio, Texas 
(the creator of the bus) 
Gimix, Chicago, Illinois; Per- 
com Data, Garland, Texas; 
and Smoke Signal Broad- 
casting, Westlake Village, 
California. By contrast, the 
5-100 market is shared by 
more than 70 suppliers. It is 
known that several 55-50 
makers are working on im- 
plementing the 68000 for the 
55-50 bus structure. 

Three operating systems 
reign over the 55-50 market: 
FLEX, a single-user operating 
system, and UniFLEX, a multi- 
user system, both from Tech- 
nical System Consultants, 
West Lafayette, Indiana; and 
OS-9 from Microware, Des 
Moines, lowa. FLEX operates 
an the 6800, while UniFLEX 
and OS-9 operate on the 
6809. UniFLEX and OS-9 pro- 
vide some LINIX-Jike fea- 
tures and support multiple 
users. Two magazines also 
cater to 55-50 users, 

Even though the 6800 and 
6809 processors are avail- 


You are what you know. And if you dont 
know the ins and outs of microprocessor 
sofiware, you areni what you CAN be. We 
publish plain-talk, easy-ta-understand books 
оп all aspects of microcomputer software — 
(а help you graw! 

If you use or sell microprocessor systems, 
design wilh microprocessors, or train micro- 
compuler users, you'll (ind our Advariced 
Technology Books well worth the small 
investment. 

Fill out the order coupon or call us direct 
at (707) 422-1465 and use your credit card, 


NEW! MICROPROCESSOR 
OPERATING SYSTEMS 

Designed for microprocessor system users 
and anyone who mus! select, evaluate. or 
design operating syslems to support applica- 
tions soflware. this book contains descrip- 
tions of the mosl important systems currently 
available. Ediled by lohn Zarrella, each chap- 
ler is writlen by an industry leader involved 
in Ihe development or implementation of Ihe 
operating system. This wealth of user: 
arienled technical delails makes it easy for 
you to compare systems. 

Contents: * The BLMX-80 Operating 
Syslem, by Norm Rhodes. * The iRMX 80/88 
Operating System. by Janice Cleary. * The 
iRMX 86 Operating System. by Bruce Schafer. 
e Тһе MP/OS Operating System. by Jim Isaak. 
* The RIO/CP Operating System. by Eric 
Benhamou and Chris Riggins. * The Rx 
Operating Syslem. by Rex јаскѕоп. * The 
UNIX Operating Systern, Бу Bob Marsh, Grant 
Мипзеу, Kip Myers, and Craig Forney. * The 
VERSAdos Operating System, by Jay Glaser. 

• Тһе ZRTS Operating Syslem, by Stephen 
Savilzky. 
Cat. # 033 166 pp. Price 511.95 


OPERATING SVSTEI 


THE MICROPROCESSOR SOFTWARE 
ENGINEERING CONCEPTS SERIES 
These easy-to-read books explain software 
cancepls, techniques and ш БА 
Concise and up-to-the-minule, these books 
show you how lo formulate software require- 
ments. evaluate existing syslems. and design 
new ones. 


OPERATING SYSTEMS: Concepts and 
Principles 

Used by intel. Zilog. and Harris for software 
training. The most important component of 
system software is the орар system. This 
book provides an introduction to current 
operating systems technology. Operaling sys- 
lems concepts. capabilities, and lerminology 
are explained. 


Contents: * Real Time. Multitasking, and 
Multiuser systems. * The concept of a Process 
or Task. * How tasks communicate and 
synchronize. * Context switching. Swapping 
and Paging. * Priority scheduling. * Memory 
Management. File Systems and System Securily 
Cat. # 009 152 pp. Price $8.95 
WORD PROCESSING AND TEXT EDITING 
Besides providing an introduction to word 

rocessing and text ediling functions and 
ealures, Lhis book offers an in-depth treat- 
ment of editing. printing and programming. 
Business managers will learn how ta compare 
sysiems and select one which есі fits their 
needs. Software and hardware designers will 


find the advanced topics invaluable in design: 
ing ward processing and text-ediling systems. 


Contents: * The office of the future. 


* Information networks. e Proportional spacing. 
* Daisy wheel, thermal, and dot matrix printer 
selection. * justified and flushed text. * Program. 
ming word processors. е CRT display techniques. 


Cat. Ж 017 155 pp. Price $8.95 
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WORD PROCESSING AND ТЕНТ EDITING 


cme I o d ee es ee ee ee шара» 


or die! 


SYSTEM ARCHITECTURE 

This book presents the fundamental concepts 
an which modern 16- апа 32: bit micropro- 
cessor architectures are based. A boon to 
anyone who must select or design a micra- 
processor or minicomputer system, the book 
also illustrates the impact of computer archi: 
tecture on software efficiency and reliability. 


Contents: * Object architecture and capa- 
bility-based addressing. “ Virtual memory. 
segmentation, and paging. * Dala structures 
and representations, ” Bus systems and com: 
munication protocols * Мегоргоргатт те. 
* Addressing modes. * Software support. 
Cat. # 025 240 pp. $10.95 


Buy these books at your technical book- 
store or local compuler store—or phone 
us your Visa/Master Card order —or mail 
lhis coupon today. Inquire about our 
quantity pricing. 
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(707) 422-1465 


| want to grow with software know-how. 
Please send me: 
TITLE 


ОТҮ 
[micro or sys | $1195 
[worn proc | s 895) 
[орк 55 | $8.95 
[system ARCH | $10.95 


Calif. residenis add 6% sales tax 


[ ]5$1.00/book— 4th class book. 
Add [_]$1.75/book—uPs 
[ ] 39.00/book- Overseas air. 


Payment must accompany order 


TOTAL ENCLOSED: 


ГІ Please send free brochure. 


Charge my [ ] Mc ГЦУіза 
CARD ——«——— ЕМА САТЕ ы 
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| Or I'm enclosing з check or money order 
(Payment must be in U S. funds drawn an a US, Bank.1 
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MICROSTAT™ Release 2.0 


E 
ar EAS Just some of the naw fasturas of Microstat Rel. 2.0 in- 
clude: naw programs for momants about the mean, skewness, 
kurtosis and stepwise multiple regression, longer file names, taster 
sort routine, the ability 10 declare each data file's numeric pracision 
and drive location plus an expanded user's manual with new appendi- 
ces for the equations and file structures used in Microstat. Also 
included is a Data Management Subsystem for file maintenance (edit, 
fist, dustray, augment, sort, rank-order, mova and merge) plus trans- 
formations (add, subtract, multiply, divide, reciprocal, log, natural log 
aad antilag, exponentiation and linear) that allow you to create new 
variables fram existing variables. 


Alter file creation with DMS, pragrams lor analysis include: Descrip- 
tive statistics, Hypothesis testing {mean ard proportion), ANOVA 
(one-way, two-way, and random blocks), Scatterplots, Frequancy 
distributions, Correlation analysis, Simple, Multipla and Stepwise 
Multiple Ragression (including files larger than available mamory), 
Time series, 11 Nonparametric tests, B Probability distributions, 
Crasstabs and Chi-square, Combiaations, Permutations and Factor- 
ials (up 10 one million factorial). АЙ program otput is neatly formatted 
lor easy use. 


The price for Microstat Ret. 2.0 № $295.00 and the user's manual is 
available tor $25.00 (cradited towards purchase) and includes sample 
printouts with file lables that refarence standard statistical texts and 
journals 40 you cam compare the resulis from Microstal to those 
produced оп much larger systems, Compare Microstat ta any other 
package on the market and we think you'll agree that Microstat is the 
best at any price. 


| (nterchange) 


| (nterchange) is a general purpose Не maintenance program for use 
with the CP/M'* operating system. Since И is a single program 
written in optimized Z-B0™ cada, it is much faster and easier (0 use 
thao other fila maintenance programs. Faatures includa: DIR as usual 
рін listing all files excéoding those with a specified character(s), ERA 
as usual plus axc/usiya erases, Also, a "Q" switch can he used to query 
aach erase, a “W” allows erases of В/О files without query (normally 
you аге quaried), and an “R” switch Я system filas ага to be included, 
LIST parmits listings and uses TAB, WIDTH, LIMES and WRAP for 
control, COPY as usual plus exclusivo copies and supports the "0", 
“W” and "В" switches plus ап "E" switch for query on existing files, 
STAT with ambiguous, unambiguous and exclusive listings and produ- 
cas an alphabetized listing with file length, total directory entries and 
space used and unused, START-END allows for copying contiguous 
data fites, and RENAME as usual plus ambiguous renames. Other 
commands include: QT, DATE, TIME and SETIT (for the QT clock 
board) plus CLEAR, ВЕЗЕТ, HELP and TYPE. Disk copies can sven he 
continued alter а disk full condition by simply inserting a new disk. All 
of this іп one program without evar having to leave l(nterchange) and 
wait until you see the speed improvemant . . . 


The price far |(nterchange| is $58.95 and the manual із available lor 
$10.00 (credited towards purchase). I(merchange) is recommended 
for 32K cr largar systems using CP /M' 2.0 cr latar, It will not con on 
вп BOBO CPU and only User 0 is supported. 


All programs are available on 8” SD or North Star 5%” disk. 
Micrestat is avaitable for North Star Basic, Microsoft's Basic-BD (Rl. 
5.0 or later) o1 compiler Systems CBasic2. Please specily when 
ordering. 


CP/M is a registered trademark of Digital Research. 


[тазч! сачу 
"р mA фа 


ECOSOFT, INC. 
P.O, BOX 68602 
INDIANAPOLIS, IN 46268-0602 
(317) 283-8883 
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BYTELINES 


able for other bus systems, 
the 55-50 bus has become 
the de facto standard for 
6800- and 6809-based per- 
sonal computers. 


Com MUMPS Avali- 
able From UCD: For the 
past two years, the Universi- 
ty of California, Davis 
(UCD) has been distributing 
copies of the ANSI (Ameri- 
can National Standards In- 
stitute) Standard MUMPS 
running under the СРМ 
operating system. This 
sounds reminiscent of the 
early days of UCSD Pascal, 
when the University of Cali- 
fornia, San Diego, furnished 
Pascal (including source 
code) to several clubs with 
copying privileges for $200. 
The clubs then allowed their 
members to copy Pascal for 
as little as $5, which is how 
UCSD Pascal got its original, 
wide distribution. 

MUMPS is an exceptional- 
№ powerful language for 
database systems and string 
handling. UCD is offering an 
B-inch CP/M disk containing 
MUMPS (object code) and 
several utility and applica- 
tion programs for $33. For 
$93, you can get the disk 
and a year's service (ie: up- 
dates, new applications, new 
releases, and a newsletter), 
Also, for another 533 you 
can get the MUMPS source 
code. For more information, 
contact Dr Richard F 
Walters, Department of 
Community Health, Univer- 


sity of California, Davis CA 
95616, ог you can contact 
the MUMPS User Group, 
РОВ 37247, Washington DC 
20013. 


[e News Bits: 
Telesoftware has finally re- 
leased its Ada compiler 
package for 68000-based 
systems. Implementing most 
of the features of standard 
Ada, it will sell for more than 
$5000. . An Ada subset, 
called "Janus," that runs 
under CP/M is available for 
$250 from PR Software, 
Madison, Wisconsin. 
Digital Acaustics, Santa 
Ana, California, is expected 
to introduce an under-$800 
Motorola 68000 processor 
add-on kit for the PET/CBM 
personal computer. An Ap- 
pie || 68000 upgrade is being 
designed. ., Xerox will 
carry the Atari personal 
computer in its 25 computer 
stores. .,. The price for 
64 K-byte memory chips has 
dropped sharply to under $9, 
in medium-sized quantities. 
You can expect to see them 
being widely used in per- 
sonal computers soon. ., , 


MAIL: | receive a large 
number of letters each month 
as a result of this column. If you 
write to me and wish a 
response, please include a self- 
addressed, stamped envelope. 


Sol Libes 
POB 1192 
Mountainside NJ 07092 


Make America smarter. 


Give to the college 
of your choice. қ 


bl mJ 
> Gouna tor Financial Aud ro Education. іле 
ЕЕ sao Finn avenue, Now York. м Y 10018 


Ad А Pubic Sarvice о! Tha Magazine 
GANCI А The Advertsing Counci 


WE HAVE IT! 


2-20 


(puter Арте 


TOMORROW'S 
COMPUTERS NOW! 


from 


Cromemco 


System Two — 64K-Z2 with dual- 
sided mini floppies (780K), List $4,695 . 


. $3,749 


THE INDUSTRY'S MOSTADVANCED MICROCOMPUTER 


The Cromemco Z-2D Computer System typifies the 
complete professional quality of Cromemco products. 

The Z-2D is designed as a powerful but economica! 
dedicated computer for systerns work. You will find its 
flexibility adapts it to your job whether you're in industry, 
engineering, business, instrumentation, or education. 

8 sura to contact us if you'd like further information about 
any Cromemco product. 


COMPUTER SYSTEMS 

CS-0 Computer System w/SCC & MCB-216, 

ИӘ За ............. . 81,099 

CS-0/0 Computer System 780 SCC CPU, 64KZ, 16 

FDC, List $52,995 ....................... 1 

DDF Dual Double-Sided 5" Drives for С5-0, 

Nori ГГ ГГ RC L.C. CIL. ‚- $1,099 
Z-2H Hard Disk Computer System, List $9,995 $8,495 
А combination of the 64K System 2 with dual double-sided mini 
floppies and ап 11-megabyte hard disk. A complete system! 

HDD-11 11Megabyte Hard Disk System, 

List 56,995................ m $5,945 
Single drive system 


# = єт е з єз а 


CROMEMCO BOARDS 

SCC Single Card Computer, 

List $495 . ———————— n APP: $382 
ZPU 2-80 CPU 2/4MHz, List 5395 .., $335 List 3395 


List $245 ...... 


BPIO B Port Parallel Interface, 


APIO 4 Port ParallelInterface, | 


HDD-22 22Megabyte Hard Disk System, 

List $11.995 ........ pis d . $10,195 
Dual drive system 

System Three — features 4MHz CPU, with жан оғ 

КАМ, ТЫН .................... ... $6,795 
Dual-sided PerSci 8” floppy disk drives, RS232C Interface 


PRINTERS 


Line Printer, List $3,195 .................. 92,715 
180 characters / sec., 132 cols., 18" platen 
Line Printer, List $1,695 ...... ———— Р. 


60 characters /sec., up to 132 ch/line, 12" platen 
Letter Quality Printer, List 53,495........... $2,969 
55 characters /sec., 15" platen, tractor-feed 


FDA Macro Assembler, List $295 .... $249 
FDB 16K Extended Basic, List 5195 ,, $165 
FDC COBOL Compller, List $595..., $299 
FDF Fortran IV Compiler, List $295 ., $179 


48K TP 2 Port 48K Memory, 

Lisi $1495 

16KZ Dynamic RAM ee 

List 5495 ee фе т P e 
64K2 Dynamic RAM Buon 

Ше $1195 . ачаа 

16FDC Disk Controller, DD. 

Ши $598 .................... T. 
8K Bytesaver ЇЇ Prom Programmer, 


32K Bytesaver Prom Card lor 2716s, 
ШИВ ...........+»..... . $295 
TU-ART 70 нніне, List 5345 wea $249 
D + 7А Digital/ Analog Interface, 

List 5295 


QDRT 4 Channel Syn/Asyn Interface, 

List 5595 ......... M ЧО. _ |. 
ТОР Intelligent 1/ О Proumenr, 

List $695 оз тае ж ан? ж юань T $589 
PRI Printer Interface Card, 1161 $245 . $209 
16KPR 16K Prom Memory Card, 


CGI TV Dazzler, Lisi 5305,...і»...... 5335 
SDI Hi-Res Color Graphics, List $795 $675 
EXC-2 Extender Board, List $65 . . $38 
WWHB-2 Wire Wrap Board, List $65 ... $38 


CROMEMCO SOFTWARE 
(Specify 8" ог 5!/4") 
CROMIX Mulii-User, List $595 $249 


FDR RATFOR includes Fortran IV, 

Liat $395 . жетон vis tu 5335 
STB 32K Structured BASIC, 

List $295 

565 Super Dazzler Graphics, 

Liat $595 

DBM Data Base Management w/i Report, 
т Ж E UT $249 
WPS Word | Frocas#ing Systam, 

List $295 

TSS Trace System Simulator, 

List $195 

WRMR Writemaster Word Processing, 
т. „ре ces a WEES eee s ita 
SLMR Slidemaster, List $595 


Mini Micro Mart,inc. 


© 


943 W.Genesee St. Syracuse, N.Y. 13204 (215^ 422- 


TWX 710-541-0431 
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Computer Scrabble 


Scrabble is probably the Без! 
known and most frequently played 
word game available. Many books 
have been written about playing 
Scrabble. Unlike chess, however, 
very little, if anything, can be found 
on playing this popular game against 
a compuler. 

Scrabble has a board containing 
225 squares, 61 of which have special 
scoring characteristics (double-letter 
or -word and triple-letter or -word). 
One hundred flat squares containing 
all 26 letters of the alphabet pius 
blank "wildcards" are the playing 
pieces. The piece-movement regula- 
tions can be described in three or four 
pages of text, plus the largest dic- 
tionary you can find. 

1 have several programs that play 
the game of Scrabble on a microcom- 
puter. But because of the game's com- 
plexities, certain constraints must be 
placed on a microcomputer version, 
After much experimentation, the con- 
straint I found to work best is to have 
the computer make up only two- or 
three-letter words and to maximize 
the scoring potential of these words, 
Without this or other selected con- 
straints, the time spent calculating a 
move and the memory-and file-space 
requirements would most likely ex- 
ceed the capabilties of a micropro- 
cessor, A program can be developed 
using words of four or more letters 
with response time similar to that of 
my model, but that type of program 
could not address itself to every such 
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7 Wildwood Dr 
Dix Hills NY 11746 


word in existence nor could it max- 
imize the selection and placement of 
words, The program described in this 
article is capable of handling every 
two- and three-letter word conceiv- 
able and it maximizes the placement 
of the selected word. 

For ease of conversion, the pro- 
grams are in BASIC, The machine re- 
quirements are: 


e a TRS-80 Model I or Ш with 32 К 
bytes of programmable memory or 
e an Intel 8080 microprocessor-based 
computer or equivalent with 32 К 
bytes of programmable memory 

e North Star disk system 

ө a terminal 


am ы ыы CREER с ы б 1) 
Very little Information 


about playing Scrabble 
on a computer has 
been published. 


The Programs and Files 

This discussion describes the North 
Star version of the SCRABBLE pro- 
gram. My disk housing the Scrabble 
system contains the North Star disk 
operating system (DOS), North 
Star BASIC (а version of the BASIC 
language), eight BASIC programs, 
and three data files. 

The eight program files are: 


S—a program that links all of the 
BASIC programs into one package. 
To use the package only S is loaded 
by using the BASIC language com- 


mand LOAD $. After it is loaded, 5 
calls for all of the programs you re- 
quest. (See listing 1.) 

FILE—creates a blank random-access 
data file for the computer's vocabu- 
lary. А random-access file can be 
read selectively by specifying a par- 
ticular address, rather than sequen- 
tially. The file created is called 
WORDS. (See listing 2.) 

INPUT —adds or deletes words to file 
WORDS, (See listing 3.) 
DICT—allows you to input an in- 
teger number that the computer turns 
into a word. (See listing 4.) 

LDICT —lists the computer's current 
vocabulary by reading WORDS. (See 
listing 5.) 

SCRABBLE—the main program that 
plays the game, This program re- 
quires 33 K bytes of memory. (See 
listing 6.) 

SHORT —a slow version of SCRAB- 
BLE that fits into 32K bytes of 
memory. (See listing 7.) 

REPORT —prints a summary of the 
last game played. (See listing 8.) 


The information contained in the 
three data files is: 


WORDS—the computer's vocabu- 
lary. 

КЕС--а move-by-move summary of 
the last game played using the pro- 
gram SCRABBLE. 

GAME—the status of the game board 
the last time program SCRABBLE 
was run. This saves games for later. 


5€ ing 


Everybody's making money 
microcomputers. 


Somebody's going to make money 


Seems like every time you tum around, some- 
body comes along with a new computer for home or 
business use, And what's made it all possible is the 
amazing microprocessor, the tiny little chip that’s 
3 computer in itself. 

Using this new technology, the industry 
is offering compact, affordable computers 
that handle things like payrolls, billing, 
inventory, and other jobs for businesses of 
every size... perform household functions 
including budgeting, environmental sys- 
tems control, indexing recipes. And thousands 
of hobbyists are already owners, experiment- 
ing and developing their own programs. 

Growing Demand 
for Computer Techuicians 

This is only one of the growth factors influenc- 
ing the increasing opportunities for qualified com- 
puter technicians. The U.S. Department of Labor 
projects over 100% increase in job openings for the 
decade through 1985. Most of them sew jobs created 
by the expanding world of Ihe computer. 


Learn at Home 
in Your Spare Time 

NRI can train you for this exciting, rewarding 
field. Train you at home to service nat only mi- 
crocomputers, but word processors and data termi- 
nals, too. Train you at your convenience, with clearly 
written “bite-size” lessons that you do evenings or 
weekends, without going to classes or quitting your 

[ job. 
on training is built around the latest mode! 
of the world's most popular computer. It’s the amaz- 
ing TRS-80™ Model Ш, with capabilities and 
features to perform a host of persanal and busi- 
ness functions. No other small computer has 
so much software available for it, no other is used 
and relied on by so many people. And it's yours 
to keep for personal or business use. 


na d ась. o 
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\ 


=. 

You get plenty -— 
of practical experience. 
Using the NRI Discovery “er 
Lab? that also comes as part 
of your course, you build and study circuits ranging 
from the simplest to the most advanced. You analyze 
and troubleshoot using the professional Beckman 
LCD digital multimeter you keep to use later in your 
work. Then you use the lab and meter to actually 
access the interior of your computer. ..bulld special 
circuits and write programs ta control them. You 
“see” your computer at work and demonstrate its 
power. 


Become the 

Complete Computer Person 

You're also trained in writing and debugging 
both BASIC and advanced machine language pro- 
grams. „рам hands-on experience in the operation 
and application of computers to 
business and personal jobs. You're 
trained to become the full 


rounded, new breed of technician 


servicing them. 


New NRI Home-Study Course Shows You How to Make Money Servicing, Repairing, 
and Programming Personal and Small Business Computers 


who can interface with the operational, program- 
ming, and service facets af today's computers. You're 
ready to take your place in the new electronic age. 


Other Opportunities 

NRI has been giving ambitious people new 
electronic skills since 1914. Today's offerings also 
include TV/Audio/Video Systems servicing with 
training on our exclusive computer-programmahbie 
25" diagonal color TY... Communications Elec- 
tronics for servicing and installing microwave, 
broadcast, CB, radar, etc. , and other state-of-the- 
art Courses. 


Free Catalog...Mail Card 
No Salesman Will Call 

Send the postage-paid card for our 100- 
catalog showing all courses with equipment 
complete lesson plans. There's no obligation other 
than 10 yourself. See how NRI can help you grow 
with the most exciting and important new field of 
the 805. If card has been removed, please write to us. 


NRI SCHOOLS 
McGraw-Hill Continuing 
1 / С Education Center 


3939 Wisconsin Ave. 
T | Я Washington, DC 20016 


We'll give you tomorrow. 


Listing 1: North Star BASIC program, called S, that provides the main menu of the 
Scrabble system, linking together the seven programs in listings 2 through 8. 


5 IMPUF"READY T 294! 


10 I'WELLDÜME TO ІНЕ SCRABBLE SIMULATION MODEL" 
20 "ТҮЦ HAVE THE FOLLOWING SEVEN DPTIUNSTI*NI(** 


30 1" 0 END THE SIMULATIGN* 

40 1° 1 CREATE А FILE FOR THE COMPUTEK‘S VOCABULARY‘ 

50 1” 2 INPUT OR DELETE WORDS TO DR FRUN THE COMPUTER'S VOCABULARY < 
40 1% $ LIST THE ENTIRE VOCABULARY" 

70 1" 4 CONVERT А PRUGRAM COVE NUMBER INTU А WURD” 

go i" 2 PLAY A GAME OF SCKABBLE AGAINST THE COMPUTER" 

70 i" & GET а SUMMARY HEPORT OF THE GAME JUST PLATED" 

100 F**\INPLUT*YDUR SELECTION ? '«AMIFASLITHEMENDSNIFA-6THEN10sGOTJOLl1O 


10: CHAIN'FILE" 

102 CHAIH*INPUT* 

103 CHAIN'LDICT* 

104 CHAIH'DICT"' 

105 CH^IN"BCRABHRLE"* 

104 СНАТМ"“КЕРОКТ" 

110 ОЧАВОТО101 202, 103.104; 1056104 


Running the Programs 

The start of a sample run is shown 
in listing 9. Once 5 is loaded, the 
computer will ask: 


Ready 1 


Each time this prompt appears, a car- 
riage return will erase the terminal's 
screen and continue execution of the 
Scrabble package. 

Next, the seven possible option 
codes are printed on the terminal 
screen: 


O—end the simulation 

1—create a file WORDS for the com- 
puter's vocabulary 

2—input to file WORDS 

3—list the current vocabulary con- 
tained in file WORDS 

4—convert a number to a computer 
word 

5--ріау a game of Scrabble 

6—get a summary report of the last 
game played 


Listing 9 shows options 2 and 4 be- 
ing selected. For option 2, an un- 
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Listing 2: The simple program НЕЕ 
creates a blank random-access file, called 
WORDS, in which the computer's Scrabble 
vocabulary will be stored. 


10 OPENEO, "WORDS" 
15 В=© 

20 FORA *0TD195B2 
30 URITESeO:tE 

40 NEXT 


GO !'FILE CREATED" 
40 CHAIN*S* 


limited number of two- and three- 
letter words can be added to or 
deleted from the computer's vocabu- 
lary. А carriage return ends the pro- 
cess. You can enter any word or non- 
word you choose. 

Option 4 converts a number into a 
word, Each letter is assigned a value 
from 1 to 26 (ie: a is 1, b is 2, etc). The 
first letter of each word is multiplied 
by 729, the second letter by 27, and 
the third by 1. Therefore, AFB is: 


(729 X 1) + (27 X 6) + 2 = 893 


In listing 10, option code 3 was 
selected, and the current vocabulary 
of 725 words is displayed. This list 
has been compiled from various dic- 
tionaries and books dealing with key 
Scrabble words. 


Playing the Game 

Option 5 is selected to play a game 
of Scrabble. (Listing 11 gives an il- 
lustration,) You can select one of 10 
versions, Version 1 is the most effec- 
tive opponent and also the slowest to 
calculate a move, while 10 is the least 
competitive but the fastest, 

The computer numbers the squares 
on the Scrabble board from 1 to 225. 
All your moves must be entered by 
referring to these numbers. On the 
terminal display, the program can 
number each square or omit the num- 
bers once you become familiar with 
the system. 

You can continue the last game 
played, start a new game, or even ar- 
range the game board as desired. The 
computer or the user can go first. In 


"THE BETTER BOARD : 


$В-80 Single Board Computer 


2-80-А 
=m 64KRAM 
ИР Fully Assembled and Tested 


Size 16" x 13" 
Same a5 2 B" floppy 
drives. Requires. 
+5\ 1.5 Атр 


-V 10 Атр 
+12У 1.5 Атр 


The 58-80 single computer board along wilh 10r2 Sinchdisk drives.a 
power supply. an enclosure, and a CRT give you а complete computer 
syslem thal can be used for either business or personal use and will 
stil allow јог upgrade options (up to4 floppy drives. 5 to 40 meg hard 
disk, ar 24 x 80 character video! 


CONSTRUCTION 


a Computer is labricated ona single 
printed circuit board. 

е Sockets for all integrated circuits 

s 50 pin connector allows access to Counters can count external 
syslem far luture expansion. events and can mterrupt or be 


PROCESSOR polled. 


COUNTER/ TIMERS 


e 280А-СТС chip. 
s Four separate counler/timers 
under program conlral 


Is Nice. 


The . 
Price 


Introductory offer... 52425. 


Basic systern with: 600K bytes 
e 1.2 megabytes $2990. » 2 4 megabytes $3490. 


Single Board Technology 


А 280А CPU combined with the CP/M* operating system opens 
new vistas to software availability for eight-bit micros. FORTRAN, 
COBOL, BASIC, APL, PL/1 and Pascal are available now to accom- 
modate today's scientific, educational, sophisticated small 

business and persona! system users. 
4 MHz 280А CPU Ө 2-serial ports 
CP/M 2 operating systam Ө 2-paraliel ports 
64K 200ns main memory Ф 4-counter/timers 
B-inch dual floppy drives 6 Hard disk options 


e ZB)A with 4 MHZ system clock 
with по wait stales 


MEMORY 


e 64K of 200ns dynamic RAM 15 
standard 4116 (5. 

e Parity protection is slandard. А 
memory errür places the system 
т a permanent wait state and 
lights an LED indicator 


ROM 
e 256 byles bootstrap ROM 
2 SERIAL 1/0's 


е 280А-510/0 dual channel chip 

е Two complete bidirectional serial 
poris with В5232 bulfering Fully 
programmable for Asynch, Br- 
synch, and SDLC. 

s Programmable dua! baud rate 
generalqu on board Selectable 
baud rales up to 19.2kb Ргоу!. 
sions lor modem supplied clocks 

ә Inlerrupts or polling under pro- 
gram central 


2 PARALLEL 1/05 


е ZBOA-PIO chip 

е Two complete TTL eight-bit bigi- 
rectional ports with extra hand- 
shake fines Jnterrupts or polling 
under program conirol 

a Prmier supporl through one paral- 
lel pori 


CP/M" 22 & BIOS 


Timers are programmed (о те: 
гир! or signal an exlernal device 
alter a desired time interval 


FLOPPY DISK CONTROLLER 


s Uses Western Digital 1793 con- 
troller chip which supports sofl- 
seclared formats under pragram 
contral 

s Standard IBM - CP/M single den- 
sity lormats nr double density for 
BOOK bytes per side Densily 15 
selected Бу way ol soliware con- 
iral runs СРАМ 22" 


EXPANSION 


50 pin conneclor bus allows fa 
tulure expansion capabilities. 


OPTIONAL 


Character video board 80 x 24 for 
use with black and white monitor 
using a Stand-alone keyboard 

5215 00 


OPTIONAL 


Winchester Host Adaptor board for 
Shugart SA-1000 or Corvus Hard 
Disk Includes cables 

8315 00 


OPTIONAL 
Sland-alone keyboard and cable 
plugs into computer board for 80 x 


24 video option 
$190 00 


CP/M* 22 8 BIOS modilied by S & M systems 


totun on single board 15 available for 


HOW TO OROER 


$200.00 


Phone orders using American Express. Yisa MasterCharge, Bank wire transler 
Cashier 5 or Сегед check. Money Order, от Personal check (allow 10 days to 
clear) Please add 5% for shipping. handling and insurance minimum S500 00 
Cann residents add 7 5% sales lax. Atl equipmentis subject to price changes and 
ачамамМу without notice. All equipment! is new and comes complete with 
manulaclurers warranty Showroom prices may diller trom mail-order adver 


lisement 


* CPM is а изоетагк ol Digital Research Corp 


т. 1 lad pne Р ШШЕ E Uu S IPIC F 


Circle 67 on Inquiry card. 


(203) 268-2524 € Telex: 956014 


50-pin expansion connector 


available 


CPU — DISK DRIVE CABINET 

Metal cabinet. with proportionately balanced air 
flow-canvection cooling. AC power cord connectot 
іштей power swich, Fuse assembly. 0165 Dual 
drive power supply (Will also power single board 
CPU) All hardware eluded to mount 2 8° disk 
drives Includes space area to mounl any single 
board computer Fully assembled and tested. 


ee re ыы Ж Cabinet Kil $445.00 
o Sea NE. Bare Cabinet $135.00 
SS! DD DISK ORIVE SYSTEM 

SB Assembled 125100 with? 8^ drives ST185 00 
DD/DD DISK ORIVE SYSTEM 

SB  Asembled tested with 2 8" drives 5165000 
8" FLOPPY DISK DRIVES 


Single Sided? Double Density Double Sided ‘Double 
Density 
Shugart 800/801R 


i a 5395 00 2/8770 00 
Shugart 8950/8518 .. , 


. . $590 00 2/51140 00 


PRINTERS 
Okidata Місгорпе 824 Bidirectional 


Friction Pin Feed 9 x 9 Pin Head $595 00 
Okidata Мистоние B3A 120 cps. 
Bidirectional 9 x 9 Pin Head 5795.00 


82А Tractor 575.00 
C.tloh Starwriter (Parallel) 


25 cos; Daisywheel 51550 00 

бор Slarweiter (Parallel 
45 cps. Daisy wheel $1850 00 
C.ltoh Slarwritei Tractor $190 00 

TERMINALS 

Televideo 910 $625 00 
9120 8725 00 
9200 8770 00 
ADOS Viewpoint 5620 90 
4 16K Static RAM 4116 200ns 52 3) еа 16/532 00 
ТА0А CPU S6 00 
| С S Z80A СТС 56 00 
ZBDA PIC S5 DO 
Z80A 510/0 $19 00 


Colonial Data Services Corp. 


105 Sanford Street 


Hamden, Conn. 06514 


Circle 87 on inquiry card. 


SITTING 
PRETTY 


You can use just about any desk fora 
computer terminal stand. But with 
CF&A, you're sitting pretty. Our full 
range of desks, workstatlons, and ter- 
тіпа! stands are designed to accom- 
modate a variety of computer equip- 
ment. Choose from our Classic Series 
desks, DA Series desks and enclo- 
sures, specialty items like our Apple II 
desk, or a universal printer stand. 
You'll be sitting pretty with attractive 
color selections, durable construc- 
tion, versatile configurations, useful 
options, competitive prices, quick 
delivery, and personal service. It's our 
way of doing business. 


Computer Furniture and 
Accessories, Inc. 
1441 West 132nd Street 
Gardena, CA 90249 
(213) 327-7710 
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Listing 3: The program INPLIT adds words to or deletes them from the dictionary file 


WORDS. 


{0 LIPENS0, "WORDS" 
15 ЕР= Је СЛ) ао CSP HLS Zt 


15 INPUT"ENTER HELETE ТО DELETE WORDS QR ANYTHING TU ADD 7 7:24 


17 IFZ4-*DELETE"'THENZ-O^GUTOZ20 
18 !*BÀD INPUT., HUST PE ALL АРНА" 
20 АЗСЕ, $) =" в 
22 IMPLT*NEM WORD T *»ASt(iri) 
25 ІҒА%(1,33-" * THENCHÁIN"S* 
28 0=0 
30 FORA=1TO3 
40 CHASIGA) 
45 C=ASC(CS8) 
48 IFC=32THENASO 
50 IFC-ASURC»2?v9O0THEN1B 
52 C-C- 
54 DSDf(tCtF СА) 

NEXT 


44 WEITESROXDs?£Z:sMOEMDMARK 
70 GOTO20 


Listing 4: Program DICT translates a given integer as interpreted by the Scrabble pro- 
gram (see text) inta the equivalent English word. 


5 I"INFUT 0 ТО END" 

10 INPUT*BIVE TEST NUHBER ? *»A 
15 IFAZOTHENCHAIN'S" 

20 IFA^OANDA«1975602THEN4Q 

30 !&»* IS АМ 


INVALID NUMBER. THE RANGE ІБ 0 TO 19482%%607010 


40 B*INT(A/729 ) NE z6- (729 EB? ND INTCC/27) NESC-C27$0) 


50 IFB-OTHENGOMH$-*" *\БЇТП70 
60 В®=СНЕ%{В+&44 

70 IFD^OTHENBONCS$-"' **GgüuTQO?O 
80 CS$-CHR*iDtÁAA4) 

90 IFE>OTHENLOO\DS=* "\GOTOLLO 
100 D$-CHR$(CEt64) 

110 I!B$»C8»D$ 

120 GDfOlO 


Listing 5: LDICT lists the computer's current Scrabble vocabulary by reading the file 


WORDS. 


10 OFEHtOr'WORDG* 


12 I THE CURRENT LIST OF THE COMPUTER'S VOCABULARY FOLLOWS?” 


14 ops 
14 1%--- --- --- -- 
1B !" -— --- —- —" 


== PI T M Tc -—— — ———— — y —  —— 


20 FORA-OTQ24*XD5^t64*IFD:. 45 THEND- 32NA$ CHR$CDO 
30 FORD-OTO26XD-Bt&4MIFD-56S5THEND-32«BS-CHRS(CD)Ó 
80 FORC-010246XD-CTA4 AS ІРО S5 THEND-32NC9$ 2CHR$ CD) 


50 Е=4229%А +02708) +С 
60 RESDSOZE › £F 

70 IFF -OQTHENZOO 

BO G=641 

90 Н=Н+1 

100 ІРН<21ТНЕМ110 

105 Hel\!°” 

110 IFHC*ITHEN!* “, 
14% Въ СФ, 

200 NEXTXKEXTXNEXT 


220 CHAIN*S"' 


I'*NI*'THE CURRENT VOCABULARY OF THE COMPUTER I5*,Gs* WORDS” 


listing 11, the computer goes first and 
has the letters LZ,L Q,J, P,U, by 
means of your input, The computer 
spells ZIP and asks you to supply 
more letters. 

You are now ready to enter your 
move. The first information re- 
quested is the squares the move will 
occupy. А selection of 0,0 lets the 
computer move next, and a negative 
input, like —1, 0, ends the game. You 
place a word on the game board by 
selecting valid square numbers. 
Because the computer only moves 
after 0,0, you control how many 
words are spelled between computer 


moves, Consequently, any number of 
players can be involved in a computer 
Scrabble game. 

In listing 11, the player connects 
the word SPEARED to the computer's 
word ZIP by moving into squares 99 
through 189. The connection is made 
by the "P" in square 114. 

Listing 12 shows SPEARED added 
to the game board, and listing 13 is a 
summary of the completed game. The 
summary shows the move numbers, 
the square where the move began, the 
word spelled, and the time in seconds 
needed to calculate the move if the 

Text continued on page 338 


LOGO COMPUTER SYSTEMS INC. 


A NEW COMPANY OFFERING A 
POWERFUL NEW DIRECTION IN 
MICROCOMPUTER PROGRAMMING 


Today the world of microcomputer programming is opening up to people who never thought 
they would be able to program a computer. The microcomputer is fast becoming an integral 
part of the home, school and business environment. 


The need arises for a programming language which is easy to use, yet highly sophisticated. 
That language is Logo. The Logo language was created after years of extensive research, led 
by Doctor Seymour Papert at the Massachusetts Institute of Technology. Working with Logo, 
brings to children, as well as adults, the opportunity to learn more about themselves and the 
world around them. Exploring rich and challenging new microworlds is what Logo is all about. 
At Logo Computer Systems Inc., we are proud of the fact that we have been involved in the 
Logo design and development since its inception. We are dedicated to providing the most qual- 
ified computer language support available. 


[e 


QO 


computer 
systems inc. 
150 Montarville Blvd. 368 Congress St. 
Suite 200 Boston, Mass. 
Boucherville, Québec U.S.A. 02210 
Canada J4B 6N1 
(514) 641-0966 (617) 451-2646 
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Circle 368 on inquiry card. 


" е | Listing 6: This is the main North Star BASIC that plays the 
$-100 Boards from S. C. Digital f | ;, ed aa eet — ar program that plays the game of Scrabble 


P 


b oA: челер! 1 
Ht Alby 
rt 


"Үнің ГАА V/A ШЕРА GY da nra 
ЛКЫ: 


өн шип мы Ами 

ra” ЗАМ ФОТ ACD UAC au HM та dp visos 
i Уу ТИК EMI АКМАН іп ИА 9 ык UP РТН ін Feu) Ш onn n9 
SO OUT Г РАНА Әні VALE A” 


| { 
bim , 
алына ART НН PT RSEUNN HI НИТ элт Ан (HE МИ БЕЗГЕНГТТІ. ТАЗЫ, 
% 
u 


rip mem omninm 


64K DYNAMIC RAM ‘Unisstect: 2 


амь MINUS CHE CREN мәс рге" 


(ә Sos 0A ае t HAA Йй) Н HeAT ІШІ! 1% 


features: Model 84KUS ЕВ a gahat е Игр eg rtt ree 

® 1H or 24 bit sddresting. © B bit data. @ Bank Select by ти а! КТАН EP (01 г уречіин тү rà AND ишш > ен 

Sw ебіне Port, Bits in Тун blocks. 9 Two 32KB (or 0 AS мы, Hk НАН pest HEHU а ч, Д. P 3 ^ е, NA 
t e ЕР } ай Abed ере о. КРУ + Ph Ahe? бу ори Y^ sf d 4 

128KB) addressing. Transparent refresh with delay ines, SORA EE AN CAN РИВА EEUCANSBE Adee НАХ RP 


giving unlimited ОМА. immune to Wait States, halts, resets. | ИТ ЕТТТ INECTSIN ERE VI AMI 

т Fast access tima - 22Üngac from Smemr DI Payne hiph, will 4 Аны я кы» ЧУ ЗЕ И LLAH 1 ЫШАН! SHADI Ait uM. (Og нін 
та with 280, 28000 10 4mhz, 8080, 8085, 8088, 8088 to qa retis Ж 
5mhz without wait states. @ Provision 10 expand io 256KB е кегель  *6* Hy nus Л ЫЛ М И 


using 64K by 1 chips FH О ДАА Ж ЦП дм wai s p ^H 


ночи ht 
тін МАМЕ РПН LAC T 60MM It e A 


Імені в bp Ht "НИМ 
CO КФ ЕК зуе рр ри ШЕ TOO 

S (np ta vi тіз и и CDM MER Dr os РНР 

JA B NS Doth ОИ ЛЬ 

A Frid ТЫНА ANE пи үр EROS г Mab Gage nd 

Ч FORA ТОО У ЧА АЕ: ЛЕС а ід a л) уо 

$ "Thu М, thee МЛГЕ" 

RO бертам ез САТЫ FO AND ROB EADH НАН "9170 [үр nn Гм": 

44 ++ ALL t. CE ПРЫЕ ІП тшу! =з 

AR інгімчтнь WIX P el АНһ CO DF THE AST NOSE HH Oey 7 QW AT TUN 

ҸИ, ГАТ LPR AON CS P * THAM НЫЕ РП TUB. ол” 

ФУ Ет тЕМИНТ EOD S* ANILINA 

4H И ФУЫК(ТЕНІ Чей ф ti 

4^9 CHALM" 5" 


ка И Ut ul МО 


ЖЕТІП D 


TALA? 


32K Static Aam ‘Unisalect: 3' 40 WAL OTREMIOD 
| AQ [HPUT*uHAT моно ПІН TN! ЧЕ OF "ekt 
features: Modal 32KUS al If AD ATEIOTHE мыо 
© Fully Sisic using 2k by 8 NMOS chips, ® 18 or 24 bt {= аша анана tno 
айт. © 6/16 bit wide data. 9 Bank Select by port and atl «AL GAD’ — " -miB-23 көген at: 
bit in 32K block, Ө Two 18K Моск addressing with window chitin mecs rm Тү "ТТ ee 
capability in Zk increments. @ EPROM can ba mixed with өй К-К‘ азага" 


ВАМ. @ Fast pccess - 250nsec from address valid -wil run Еее 
а A49" ПОзу)рвдосмартУ 3 УРОКУ АІ ТОЛА ДРЕ Ета) 107 iir 

with 280, 28000 to 4mhr, 8080, 8085, 8088, 8088 or O (FF 1L T8 Pe THEHF LINO, LINER. ИРЕР рН 
68000 to Bmhz without Wait States. 9 Provision for Battery га hüSuBIOOONDTOAO 
Backup using NMOS or CMDS. на CLEMENOIMALCA-AIN/IASGANIRE ATHENID 
U2 С ANFORA »A11DAPDETEPISSPS.AMSDSPRUB drh) * «каса - 2.5 1 RMP кегі? 
H4 C^C*I1SDSABGCUDB1 -рахріаї DXWEXTXAIF ТУ АТМЕНЦАЗРПЕТЕКеЙ 2 ТПАЯВТЕРІЗ 
HÀ ГЕРІ {УВ “ӨТМЕНЕ 11 ҮН) * 30S JEFE 1 TAa C FOE NF 10 Y B AMEX 
Bà HGSUbBRAOO 
В) КЪ kü^'ftassbhb* 
НВ МЕСГЕРІ АТК I P3 uo 
95 DUSUJPIOGONUOTOSO 
100 UDSRUPTHS7*SU *U$ «Он lt АША Ui 
і04 FHÜRA-OTDZNSESAWBUNEDRDOTOZADwCTVET 6 

ый - = 197 CiD.n«ovunraris 
ет ЖБ, dla $10 CODD? ILCATET29) FLL LB 1827 

— = s $15 NEXTNHEXT 
120 l'ORA-DT1OZNSEC^ASHSFOÜKDSOTIUO?*SD-CtHNIFAÀA 

1/0, Memory Interface ‘Interface: 1° 125 CCl Di anin 
dentures: ізде "ntl. Dini tara pvr isd (01 


Model 35РС UIN NERD МЕХ 


BTHEHILG 


BllgHito 


ИНН 


€ 3 sariak ucing UART, RS-232C or 20ma currant ор. 9 140 FÜRASOCTÜZXCAAESNFORDAQTU7NO«CHBA1F ^- 
1 Parallel 1/0 with hand shakes. Ә 4% Ram, 4k EPROM [nal 
supplied). ® Built in Kansas City Audio Cassette interface. 9 


145 Ciz, ео 00010135 
159 Cite рде АВ (В) 
$55 WEXTAWEST 


Baud гаш ganerstor from 19.2kbaud to 110 baud. 149 !*'THE COMPUTER 15 SORTING LT^H «ЕГЕН бей 
300 ERRSET 400,08,У7 
701 FORASOTOLASTEPV7\ р» AS IS\FONC*ETOUSSIFPWSAD-COBAF рр! 


2K 280 Monitor Program 202 IFFLLD=IORPI t03 Li TMEN3OS 
i D) eOTHEN % а 
available for M:3SPC 315 IFBID-1 }ORB(D-200RBI DEC) OTHENZS 
. - | қ | 5 = 
futures: many retinas including breaker poinis, cassette M49 IFD-4THEN2IS 


RAM. 225 FORE-OTOSABRTEPRANG=F ФС (О ,Е АМЕРИ ОТНИНГ OXREADHEOXE : ҰН 
238 IFHeOTHENZ2ADAEJI «li - ZN E: D-3NB83o UNT CG7729) МУНА ENT 192765401059) 
227 009095006 


280 CPU Bosrd Model CPUI-Z80 230 MENT 
fealures: ® 2 of Amhz clock, 9 Jump on Resel Ө 2K ol 735 P*bcD2€?29 
1602 131 HEN2 a 


ЭП [FO-IC1THEWZAONIFBON- 12 OTKEN IAS 

240 JFBiDA20R9 (42) OTHENZAS 

245 IFU:13ANDBCDÀE13 »OTHEN2A*S 

. теқ = 350 FORE SO TOAISTEPR/\O*F ССТ PE DALE DeOTHENZAONKEADUOTH ҒАН 
18K Static Ram 'Uniselect: 1 255 IEH«OTHENZADABI «DFNS2»D42384-G- t INL LOZ229 197291 

features: Model 16KUS 


237 Из» INVIES/279\EAORS- i275833AG05U8 X600 
240 NEN 
@ Fully statie using 21141-2, 200nsec chips. 9 Bank пев mo. -——— 
: 25 e в 

Select by pori and bt. Ө B bit Чаш, 15 bit address, TAV [FD Z:1THENZZONIF BC -2 1-0 THEN 3DÓ 

а 270 IFBib42 HOEBCD- 1? DIROD-22. SHENTON 
АЙ boards conform ta IEEEBHG/5100 specifications, fulty 372 IFE 2aWhbin-2) OTHEWIOD 
sockwied, screened legends, тз, Geld contacts. Guarantend 274 IFE IAANDECPé2) OIMEKIOO 
One full yem. 27b FORE-0TDSJSIEPR/NG FICCIHETSIFUROTHEW2VONKEADROZES ЕН 

d 228 IFM*OTHENZ29UNS1 -D-13522DH1S38J9 INT IG/Z72791 

28D 54 G-(1519729)N64 $4-FINTIDER/27 IES 7 ENQUTURADRD 
290 НЕХТ 
100 ENPELI XOU»VM.UPAMEXTNHEXI 
400 ( RESET 50DeVB UT 


EPROM (not supphed|. 9 B levels of prioritized veciored 227 
А 


$35 


Capt 
uui [ыы : 
Wilh casariis 401 (CURA 0701465 ГЕРУЛАН-ЛӨІЗАҒИНГ 10HLSSTRPVPLD FEE NE 
pem 40: IFFilbhretODnNE 10)» Jo tht мед 
A 405 IfF«OFNENZOQUXV-0 
eas с e 41b ft À DIMENASS 
ШЕу$- 41^. IFBip-15)0RDCD-3O рими OTHENATS 
Ж Мы eth IK fun AIP ПРИ 4ATUEHAYS 
ny : 4f MA DANDBUD- 45) ОГНЕМ 
Delivery is vathin 3 working days. MC, Viss o COD arde ADD (UME -OTOAISIEPRONG РОСТО НЫ NAAOSREABBORG » AH 
accepted. Illinois residents add 54% cules tax. ады [FH-DÉHENAADSG]I D-30452 D 15483 14762739454 INT(UG. ГУ», 
439 сазунывоо 
430 МУТ 
D.E.M. & DEALER PRICING AVAILABLE іші нер #229 
437 If A ІЗТНЕНААҢ 
S С DIGITAL ази IFD-15 I THENAdOSEERED- 1232. OTHERS 
M 440 IF BADEISHMUKRDADEAO) * 0] HENAAS 


Listing 6 continued on e 328 
P.0. Box 906, Ашоға, Illinois 80507 " = 


Phone: (312) 897-7749 


SOFTWARE PROFESSIONALS 


— your 
Specialization in 
Software, there's ап 
Expanding path 
al Keartatt. 


From high technology to commercial applica- In business applications, we run the MIS 
lions, opportunities at Kearfott span the soft- gamut—accounting, finance, inventory, man- 
ware spectrum. Regardless of the area that ufacturing, payroll and a whole lot more. 
intrigues you, you'll be working in one of the 
most sophisticated DP complexes, using the 
most advanced IBM Software. 


In the Data Center, we support all the hard- 
ware, operating systams and language com- 
pilers that Keariott applications professionals 
The focus at our Data Center is on break- need. Prior experience installing System Soft- 
through systems expanding a global network. ware qualifies you far our consideration. 


To this end, we've assembled an elite group of Wh i | 
software professionals. Our growth dictates atever your area of software expertise, you 


the demand for more. We have a battery of should have an appropriate degree and at 


computers that include the 3033, AMDAHL least a 3-year record indicating potential to 
V/6, 43XX series, and more, with comple- achieve higher professional levels. Send your 


| to: Caroi Batte, Singer Company 
menting front end processors. In support of оо ' ' 
this hardware, we run a multitude of software Kearfott Division, 1150 McBride Avenue, 


including MVS/SE-2 (going MVS/SP), Little Falls, N.J. 07424. 


VM/SP. \$1, IMS DB/DC, CICS, TSO/SPF, 


WYLBUR, ACF/NCP, ACF/VTAM, and more. 


п Engineering applications, realtime software 
designs operate airborne computers in Kear- 
fott avionics systems —from aircraft navigation 
to missile guidance. You could also be 
designing for programs comparable in com- 


plexity to Kearfott's inertial measurement а division of The SINGER Company 
units on the Space Shuttle and guidance con- 

trol on Trident submarines. Assignments may An equal opportunity employer, m/f 

include simulation on our 3033, who creates opportunities. 
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Circle 386 on Inquiry card. 


NEW 


for 
the 


РС-8000 Series 
* AND MORE * 


from Renaissance Technology 


The Wedge 
* Fully emulates all features cl the NEC 
PC-8012A madule 
“МЕС PC-BOO1A SI/O (terminal moda) 
channel ів brought out to a OB 25 con- 
nector 
* Additional ports for 40 bits of digital 1/0 
and analog input including 2 Atari-type 
joystick ports; built-in 3 voice synthe- 
sizer with amplifier 
* 32K RAM card included: also capable of 
handling another 32K RAM = 96K of 
RAM 
* 16 levels of interrupt capability 
* NEC PC-8012A bus structura is imple- 
mantad. 
* Attaches easily to the bottom of the NEC 
PC-8001A 
Ren Tec Wedge .............. $595.00 
RS-232-C Interface Card 
for NEC РС-ВО12А or 
Ren Tec Wedge ........... >- 179.00 
32K Memory Board 
for NEC PC-8012A or 
Ren Tec Wedge .. .. ,..199.00 
RGB Color Converter 
for NEC PC-BOO1A 
(40 column only) . 99.00 


and 


NEC Dot Matrix Printer .,,...,, 795.00 
a 109 CPS 
* Bidirectional pnnting 
* Frichan and tractor feed, 
* Parallel interface 
“ Single-ribbon cartridge 


NEC Monitors 

- 12 Green Screen .. ...,. 285.00 
. 12" RGB Color ., ... - 199500 
* 12" Composite Video .. . . 43000 


* more * 


ATARI 10-Key Accounting Pad. . 124 95 
Olympia Letier-Quality Printer 
* Ren Tec ES Series interlace 
converts typewriter to tatter- 
quality printer 
" tor Apple, Atari, Commodore, NEC, 
Osborne 1, TRS BO and others 
Ren Tec Interiace for 
ES 100/101 ._.............._ 29500 


DEALER INQUIRIES WELCOME 


RENAISSANCE 
TECHNOLOGY 
A CORPORATION 


E hos 3347 VINCENT ROAD 
d PLEASANT HILL, CA 94523 
(415) 930-7707 
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, HP-83A $ 1595 


HP 85/83 16K 
MEMORY MODULE ........ 
HP 54 DUAL MASTER 
DISC DRIVE 
HP 54 SINGLE MASTER 
DISC DRIVE 
HP 8 DUAL MASTER 
DISC DRIVE .....,...... 
HP 8 SINGLE MASTER 
DISC DRIVE ............4035.00 
HP 2631B ОРТ885 
IMPACT PRINTER . 
HP 85/83 GRAPHICS 
PLOTTER...... 
HP PERSONALITY MODULE 
FOR 7225BW/HP 85/83 .... 
HP PLOTTER PERSONALITY 


DRAWER 
HP MASS STORAGE ROM,.... 
HP PLOTTER/ PRINTER 

ROM 
HP INPUT-OUTPUT 

ROM 


HP RS-232 INTERFACE M 
HPRS-232 INTERFACEF ..... 


HEWLETT 
PACKARD 


HP-125 ....$ 3089 
COMPUTER SYSTEM 


HP 125 DUAL MINI 
DISC DRIVE ..... 
HP 125 9895A DUAL 8" 
DISC DRIVE ............5525.00 
HP 125 2631B 
SERIAL PRINTER .........3155.00 
HP 125 2601A — 
PRINTER . T 
HP 125 7225 ONE PEN 


НР BCD INTERFACE (SERIAL) .445. ‚00 
HP PRINTER INTERFACE 
(CENTRONICS TYPE) . 


HP-41C 


HP 41C CALCULATOR , 

HP 41CV CALCULATOR 

HP 41 MEMORY MODULE 

HP 41 QUAD MEMORY MODULE 83.95 

HP 41 RECHARGEABLE 
BATTERY PACK ......,...,.25.95 

HP 41 CARD READER 

НР 41 PRINTER. 289.5 

HP 41 STAN DARD APP = 28.00 

НР 41 STATISTICS . 28.00 

HP 41 MATH PAC 

HP 41 SURVEYING PAC 

HP 41 REAL ESTATE РАС 

HP 41 STRUCTURAL 
ANALYSIS PAC ......... 


vse 1-28.00 


HP 11C CALCULATOR | 
scs. $115.00 


NEW. 


eo $127.50 | 


HP67 CALCULATOR ........ 
HP97 CALCULATOR .... 


Go Professional 
With a Calculator 
From Hewlett-Packard 


.578.95 | 


HP 32E CALCULAT OR . 

HP 33C CALCULATOR 

HP 34C CALCULATOR .... . 
HP 37E CALCULATOR ........62.95 
HP 38C CALCULATOR 118.95 


Lowest Prices on Personal Co omputers 
anda шла number 800- )-440-5259 


A 


ATARI /| 


ATARI 800° 16K ... 


..$749. 


ATARI B20 40 PRINTER 229.00 
ATARI 822 THERMAL PRINTER , . 379.00 
ATARI 825 PRINTER 569.00 
ATARI 830 ACOUSTIC MODEM . , , 159.00 
ATARI 16K 

RAM MEMORY MODULE 
ATARI 410 

PROGRAM RECORDER . 
ATARI 810 DISK DRIVE . ...439.00 
ATARI 815 DUAL DISK DRIVE .. 1275.00 
ATARI PADDLE 

CONTROLLER PAIR 
ATARI JOYSTICK 

CONTROLLER PAIR 18.9 
ATARI BASIC CARTRIDGE ROM .,53.95 
ATARI STAR RAIDERS 

WIJOYSTICK CONTROL 
ATARI MISSILE COMMAND 

WIJOYSTICK CONTROL. ....,.35.95 
ATARI ASTEROIDS ............. 35.95 


Prices do not include shipping by UPS. АЙ prices and offers subject to change without notice. 


Circle 343 on inquiry card. 


APPLE II 48K . 51259. 
APPLE III 128K ... $3990. 


APPLE DISK AND CONTROLLER 525.00 
APPLE ADD ON DISC 465.00 
APPLESUPERMOD . 
APPLE CLOCK AND | 

CALENDAR CARD ..........189.00 
APPLE GRAPHICS TABLET .,...675.00 


Lom 
omputer 
| $" 


609 Butternut Street 
Syracuse, New York 13208 


Іп МУ. call(315) 475-6800 


Circle 160 on inquiry card. 
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А mini floppy size hard disk plus controller with 
more... 

е MORE STORAGE 

• MORE SPEED 

е MORE VALUE 

е MORE SUPPORT 


$100 users... the XCOMP subsystem is now avail- 
able with 5 and 10 megabytes of storage. Compare 
the price and features with any other 514-inch — 
or even 8-inch system, and you'll agree that 
XCOMP's value is unbeatable. 


OUTPERFORMS OTHER HARD DISKS 

Floppy disk and larger, more expensive hard disks 
are no match for this powerful little system. More 
data is available on every seek: 64K on 10MB and 
32K on 5MB. Faster seek time too — an average of 
70MS. it provides solid performance anywhere 
with oniy 20 watts of power. Data is protected in 
the sealed enclosure, and the landing zone for 
heads provides another margin of safety. The op- 
tional power board ($130.00) plugs directiy into the 
$100 bus and provides power for the drive. 


FAST CONTROLLER 

The XCOMP controller is the key to this system's 
high efficiency operation. Speed-up features in- 
clude interleave without table lookup, biock- 
deblock with controller buffer, and read iook- 


ahead. OEMs worldwide have aiready proven the | 


outstanding performance of the XCOMP соп- 
trolier. 


MORE SOFTWARE 

Included with the system is software for testing, 
formatting, ИО drivers for CP/M® , plus an auto- 
matic CP/M driver attach program. Support soft- 
ware and drivers for MP/M® and Oasis? are also 
available. The sophisticated formatting program 
assigns alternate sectors for any weak sectors de- 
tected during formatting, assuring the lowest pos- 
sible error rate — at least ten times better than 
floppies. 


WARRANTY 
The system has a full one-year warranty on parts 
and workmanship. 


ALSO AVAILABLE FROM XCOMP 


e General Purpose controllers (8 bit interface), 
with easy interface to microprocessor-based 
Systems. 

е GP controller adapter that plugs directly into 
most 280 computers. 

ғ ST/R GP controiler for the 5MB and 10MB drive 
above, with ST506 type interface. 

* SG/R GP controller for SA1000 interface. 

* SMIR GP controiler for storage module drives. 

e 57/5, 56/5, and SM/S, same as above, for the 
$100 bus. 

Quantity discounts available. Distributor, Dealer, 

and OEM inquiries invited. 

See your local Dealer, or cail: 

XCOMP, Inc. 

7566 Trade Street 

San Diego, CA 92121 

Tel: (714) 271-8730 

Telex: 182786 


Oasis i8 а lrademark of Phase 
One Systams. СРМ and МР/М are 
trademarks of Digital Research 


| YOU'VE BEEN 
 WAITING FOR 


Circie 189 on inquiry card. 


THE MOST 


POWERFUL 


SMALL 
BUSINESS 


COMPUTER 


IN THE 
WORLD 


The ІВС ENSIGN business computer was 
designed from the ground up to run MP/M, multi- 
user OASIS, MVT-FAMDS, and other multi-user 
2-80 operating systems faster than any other 
computer in the world. 

Consider these features: 

в Цр in 16 users 

e Up to 768K byte memory 

* Up to 150M bytes/disk drive 
e 17M byte tape cartridge 

* 46M byte 9 track tape 

ә 6 MHz Z-B0B CPU 

Bui it takes more than a 101 of 1/0 parts, 
memory, and disk storage to make a super multi- 
user compuler. The ENSIGN has what it takes. 

MULTIPE MICROPROCESSORS: The ENSIGN has 
Iwo separate 2-805 and 32K byte memory Бу ег 
to handla all 1/0 between CRT's and printers at 
baud rates up to 19,200 baud. 

А third 2-80 handles all disk and tape 1/0. 
Commands from the main CPU are totally 
supervised by the disk slave 2-80. 

And the main CPU is the new 6 MHz 2-808 
running at full speed with 120 nsec mamory 

PERIPHERALS: The ENSIGN supporis the tape 
and winchester disk family from Kennedy Co 
These drives, tape cartridges, and 9 track tape 
drives are the premier of the industry. Yet prices 
are low on the ENSIGN 


SOFTWARE: If you are running MP/M, OASIS, or 
MVT-FAMOS you wil! run betler on ап ENSIGN 
And if you're not already tied to one nl these 
systems you may want to try (BC-SUPERDOS 
SUPERDOS is very powerful and very very fast. 


+3 —— = че — i-o Se m жаңа GEN 
чощ щт ош = т иын 


For dealership information contact: 
Integrated 
Business 
Computers 


21582 Marillà Street - 
Chatsworth, СА 901311 8 САИ (213) 882-9007 


Ine abua Ца dee, (SPO е Р а PA МЕБ ААГ 
s Paii ASE Dt 5151705 ШУТ РАЫСЫ ШУТ MICROCDOMPUTER SYSTEME 


Listing 7: SHORT, a slower version of the program SCRABBLE (listing 6), needs only 
32 K of memory to run, 
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Jeach your little 
Apple big-time 
electronic mail. 


New York — — — — — — — — — — —— Los Angeles 


For the first time, you can | 
move just about anything in wn 2. 
your Apple П" computer to 
any other Apple,” anywhere 
in the world. Micro-Courier™ 
allows you to electronically 
mail charts, graphs, corre- 

| ME spondence, VisiCalc* reports @ 

жай and entire programs. You — 

spend far less time on the phone. And, in a matter of moments, you transmit material 
the Post Office takes days to deliver. 

Unlike traditional electronic mail, Micro-Courier doesn't require expensive central 
computers or special phone lines. Using standard lines, you benefit in two important 
ways. First, you communicate outside your company, not just within it. And second, you 

ize tremendous savings on late-night rates. Micro-Courier takes advantage of them 
automatically, without anyone in attendance. Р = = == == == оо Sse иш ке ин ше из пи ке mmm 
аа | MICROCOM 
change data with time-sharing systems and в 
larger computers. Even if you dont ownan В We make little computers talk big. 
Apple, Micro-Courier isthe bestreasonin $q.. ыы tA 
years to go out and get one. Call our toll-free 8 Micro-Courier is distributed by Apple 


number today. And make your little Apple į Computer. Call 800-547-5995, ext.188 
heard ’round the world. и for the dealer nearest you. 


Dealer inquiries invited. 


Microcom, Inc., 89 State Street, Boston, MA 02109. (617) 367-6362 


Apple and Apple 1f are lracemarks of Apple Computer, Inc, VisiCale is a trademark of Personal Software, Ine. 
Circle 253 on Inquiry card. 


Circle 36 on inquiry card. 
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INDUSTRIES 


IMS. MORROW. ADDS. APPLE. TELEVIDEO 
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We provide fully integrated and tested 
computer systems: IMS, Calif. Computer 
Systems, Morrow, Vector. Ithaca — CALL 
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THE FORMULA™ allows the computer professional to 
focus on the most important part of business: the needs 
of the client. Customized systems for any business appli- 
cation can be created in a fraction of the time required by 
conventional methods. 


“ interactive data entry, file updating, and 
maintenance routines are automatically 
generated from a definition of the fields. 


Reports can be created through a unique 
full screen editor simply by typing a sample 
format. 


е Menus and job streams are defined through 
a preprogrammed parameter-driven pro- 
cedure. 


Fast response time is insured because 
each routine can be interpreted directly by 
the computer and data management is 
controlled by an efficient ISAM algorithm. 


THE FORMULA™ is a complete system language which 
brings the process of developing applications closer to 
the user's description of his needs. That's THE FORMULA ™ 
for success. 


Disk and manual, $595. Manual only, $60. 


THE FORMULA™ will run on any 8080 or 780 computer 
with CP/M; 48K RAM, ЗООК total disk storage, and a CRT. 


DMA е WE SPEAK YOUR LANGUAGE. 


THE FORMULA™ For Success can help you build 
systems. Now, the General Accounting System, 
created with THE FORMULA is available at no 
extra charge. 


The General Accounting System includes: 


е General Ledger: Journals, Trial Balance, 
Income Statement, Balance Sheet, etc. 


* Accounts Payable: A/P Journals, Checks, 
Aged Payables, Vendor Report, etc. 


e Accounts Receivable: A/R Journals, Aged 
Receivables, Customer Statements, 
Customer Activity Report, etc. 


In addition, two new optional packages have been developed for use with THE FORMULA™: 


Professional Time Management $80 Label Option Pak $80 


Managers Billing Report, Employee Name inversion, Multiple Up Labels, 
Production Report, Client Invoices, etc. Customized Label Size and Format, etc. 
Circle 132 on inquiry card. | 


DYNAMIC MICROPROCESSOR ASSOCIATES • 545 Fifth Avenue, New York, New York 10017 © (212) 687-7115 
We Умр prepaid and COD orders. Shipping & handling charges extra 55 LIPS areas, $7 non UPS areas, Mexica, Салада: $10+ sisewhere, MasterCharge and VISA accepted. 
Mew York State residenis add appropriate saias lan, "CAIM ія a trademark of Digital Research. 
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105 Paper Tiger 445G SCALL 9412 M7-0J* (UBdS650»sGOTOBAU 
4506 $CALL H420 UFoU7+(UG840! 
5606 $1150 H430 U7»247403-U&*NE TURN 
ANADEX 9500/9501 $1250 Mu SERIA TR ABEL ЕИ ате ШЫ) PERT OS TESTES YEAR ай 
“ 1 А 118911225 ADIZ) всу) e ABCIADO ARLI) 
ва i" з ез ПС 
z ‚ЗАГАР АБС), SPCA A2 s ВВА) ВАТ) r RBLAS 732 881440) 
EPSON-MXHO W/Friction Opt. SCALL H540 MEADOZ ВАТ)  IBCAR10) 1 BLAC112, 6804122, ЕВА 132 EBC AGIA) e LB (A1) 
NX-70 $ 195 8550 NEXT 
Nx -100 $CALL 8580 FORBrITU225 
OKIDATA MICROLINE 80 $ 375 9525 СЕВ" ОТНЕНОЗ О 
а? 5 495 H5?0 D«Be*53PpSti-A.D)-' Cai As #44861 0-2-0-2) eCHRe (CH 
81 $ 750 8590 WExT*GOBUB1000 
8590 RETURN 
= ЕСА BBE) BRAT) DCS 52641. 68055 ТІМЕГСТЕРГІСІ? 
TERMINALS 8410 WRITES? 8010). 281127» EPC A272 Apt D EPIRA) 3815 


9620 FÜRA-15TO2IOSTEPIS 
8830 MKITERZ:RBCAT у BCAA 2) БОГАТ) ҚАСАҒА) ВВА) e ВРЕД, ЕСАЯ?? e ABIASE} 
" £c nd "d [т MNT M v MEATUS Jr MINIMAS не ана 
TELEVIDEO 920С 

950 51030 eo О чер изе М6. - р 

> ДДД ғ, ЧУ gerade de 

INTERTUBE III/Emulator 4 р 9903 DATA QiOsAeQiOsCa berl 0:O 0 3,0 «D 
ZENITH 2-13 9004 DATA 110«0«3«0:0»0» 100500 0:350«001 
ZENITH 12» Green Monitor $ 139 900% DATA 050«0r05 3/0» 0»0«0»0«3,; 0» Q«U,O 
LERDEX/AMDEK 100 Green Monitor $ 165 700 DATA 0»2-0:0.042,0.0.0,2,0,0»,02,8 
ж» жь eee ee ee ee чар чш ӘР «=т= е 9907 DATA 71.79 2 Фей е ТЯ: 1 Об: О 1,0. 0 
Above з tems may be ordered by mail er FOOR DATA drO) ODD] Deo De » Gens 


4009 DATA 0.0.1.000. (»0» 12060,0512 D«0O 
phone. Wo A eM чи — 9010 DATA 0+2,0:0,0:2,0,0,0,2.6,0,0.2+6 
actory Sea ‚ Manutacturers г у 7011 DATA 0.0.6.0, 5,0.0,@.0.0.3,0,0,0:0 


---Priíices Subject To Change--- 7012 DATA 1.0:.0.1+.0:0,0, 1.00.0350. 01 
a eee ——— À M MÀ жш шы ---- ы т He ae ҰЛ «беред 
14 DATA 0»3,0,0:0,2,0, 0,0,2. б, 00:32:30 
(203) 342-2747 9015 DATA 4»0«Or150:0vÓ0r4«DiO Do 1.0.0.4 
роле DATA 144545:241:4.2,4.1.8.541.3 
75 ШТА тт ету ет +1144. В +4410 


FAS? FrHU*OTOZSAKUTSTMPCTABRUTYNWEXTSUT*10&£ULZ 1 4H (A) 
97020 UF Тена 250323108062 H JO NNE TLR 


Multi—-Business 
Computer Systems [пс 


2B MARLBOROUGH STREET 
PORTLAND, CONN, 05480 
TWX/TELEX 710~426-6345 
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TURN ON YOUR COMPUTER 
WITH A (ГГ MEMORY 


МЕЛІ MAKE YOUR LSI, MOTOROLA AND MULTIBUS 
SYSTEMS WORK LIKE THEY NEVER WORKED BEFORE. 


512KB SINGLE BOARD MULTIBUS* MEMORY 
First to Offer 512KB on One Board 


e Pin-to-pin MULTIBUS compatibility for both 8-bit and 16-bit 
systems, 
è On-board parity with selectable interrupt! on parity ERROR. 


ә Addressable as a contiguous block in 16K wordincremenis up to 16 
Mega Bytes. 


SINGLE QTY. PRICE: 128K х9$795. 512К х981,995. 


64KB LSI 11/2, BRE и о 1—0 256KB LSI 11/23® 
LSI 11/23® жее. -E SINGLE DUAL 
SINGLE DUAL E omn E Г WIDTH BOARD 


WIDTH BOARD First 256KB Memory on 


ә Addressable as a contiguous a Single Dual Board. 
block in 4K word increments 
through 4 Mega Bytes. е Addressable as a contiguous 

block in 4K word increments 


through 4 Mega Bytes. 


ә On-board parity generator 
checker. 


On-board parity generator 


* Power requirements are +5V checker. 


1.0А, -12V 300mA, +12VB 
3O0mA. 


Power requirements are *5V 
1.2A. 


SINGLE QTY. PRICE: 


Batlery back-up mode. 
32K x 18 $575. 


SINGLE QTY. PRICE: 
128K x 18 $1,795. 


64KB EXORCISER I, Il, and Rockwell System 65 
Single Board Memory. 


i 
t 


Ha) zx 


Addressable as a contiquous block in 4K word increments with respect to 
УХА or VUA. 


Parily checker on board. 
Functions with on-board hidden refresh up to 1.5 meghz clock rates. 
Functions with cycle stealing refresh at 2 meghz clock rates. ion eee 
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SINGLE QTY. PRICE: — 64K x 9 $575. Зур am 


DON'T ASK WHY WE CHARGE SO LITTLE, ASK WHY THEY CHARGE SO MUCH. 


Chrislin Industries, Inc. 


31352 Via Colinas е Westlake Village, CA 91362 е 213-991-2254 
TWX 910-494-1253 (CHRISLIN WKVG) 


Multibus is a trademark c! the Intel Corp. LSI 11 15 a trademark of Digite) Equipment Corp. EXORciser 15 a trademark o! Motorola 
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Text continued from page 324: 


move was performed by the com- 
puter. 

In the sample game, the level 1 
game was used, so the computer 
played slowly. As the game pro- 
gressed, the possible number of 
moves increased. The computer 
needed 23 minutes and 46 seconds to 
calculate its final move, Fear nat, 
listing 14 shows a replay of the sam- 
ple game using computer Scrabble 
level 6. Using this version, all moves 
were made in approximately 60 sec- 
onds, 

In listing 15, the final Scrabble 
board resulting from the sample game 
is displayed. This board was pro- 
duced using the “continue last game” 
option and was generated without 
square numbers—giving more clarity 
ta the display. 

In listing 16, the inputs to preset a 
game board are shown. In listing 17, 
you can see what happens when the 
computer cannot find a legal move — 
it asks for new letters. Listing 18 is a 
TRS-80 Level I] BASIC version of the 
SCRABBLE program. 

The Scrabble simulation is very 
helpful in solving end-game prob- 
lems. Since it specializes in placing 
two letters on the game board, you 
can use the simulation to find the 
highest-scoring positions for your last 
few letters. 


The Future of Computer Scrabble 
To date, the best level of the game 
plays a little slow, and a broader 


vocabulary is needed. The slowness 
Text continued on page 346 


Listing 8: REPORT prints a summary of the most recent game played; data are stored 
in a file called REC. 


| Ua 


10 ПРЕМНІ» “ВЕС” 

18 ("ROVE BOX LETTERS TIME" 

18 i* 3: -————- шошыз” 

720 READG1 sArZSC ie ei rh 

20 IFA .ОТНГМ100 

40 CCHI 

nO ХАТ С, Аз“ "474С(1:71,%51:В 

50 GDTU2Ó6 

{б "I" "XI "TIME OF 7 MOE BY HUMAN PLÓOTER." 
119 І"ТІМҒІ MOVES WERT MALE BY COMPUTER” 
120 CMAIN'S* 

READY 


Listing 9: Sample printout of the beginning of a session with a Scrabble system, 


LOAD Б 
READY 


RUN 
READY ? 


WELCOME TO THE SCRABBLE SIMULATION MODEL 
YOU WAVE THE FOLLOWING SEVEN OPTIONS? 


END THE STIMULATION 

CREATE А FELE FOR THE COMFUTER'S VOCASULARY 

INPUT OR DELETE WORT TO UR FROM THE COMPUTER'S VOCABULARY 
LIST THE EMTIRE VOCABULARY 

CONVERT А PROGRAM CODE NUMBER INTO A WORD 

FLAY A GAME OF SCRABBLE AGAINST THE СОНРИТЕК 

GET А SUMMARY REPORT ПЕ THE САНЕ JUST PLAYED 


БАБЫР o 


YOUR SELECTION ? 2 


ENTER DELETE ТО DELETE WORDS OR ANYTHING YO ADD ? ADN 
NEW WORD Т ZIF 
NEW WORD 7 


READY 7 


WELCOME TU THE SCRABBLE SIMULATION MONEL 
YOU HAVE THE FOLLOWING SEVEN OPTIONS: 


ENU THE SIMULATION 

CREATE A FILE FOR THE COMPUTER'S VOCABULARY 

INFUT OR DELETE WORDS ТО OR ROM THE COMPUTER'S VOCABULARY 
LIST THE ENTIRE VOCABULARY 

CONVERT А PROGRAM COLE NUMBER INTO A WORD 

PLAY A GAME OF SCRABBLE AGAINST THE COMPUTER 

GET A SUMMARY REPORT DF THE GAME JUST FLAYED 


Ih A A ін ti m 


YOUR SELECTION 7 4 


INPUT 0 TO END 

BIVE TEST NUMBER Т 873 
AFB 

GIVE TEST NUMBER ? 0 


KEADY 7 


Exploration of the arts through 


computer technology. 


UNLIMITED. 


and design, 


DIGITAL HARMONY by John whitney 

Lays the foundation For the whole new field of 
audioc-visual art made possible by microcomputers. 
Whitney, a pioneer of the special effects technology 
used in STAR WARS and 2001: A SPACE ODYSSEY, explains 
the special union of computer graphics and music. 
lilustrations and descriptions of Whitney's computer, 
peripherals, and-fiim techniques. 
ISBN 07-070015-Х, 240 pp., hardcover 521.95 


INVERSIONS: A Catalogue of Ccalligraphic 

Cartwheels by Scott Kim 
Filled with intriguing designs, words that read the 

same right-side up and upside down, words within 

words, and unexpected symmetries, (hese composi- 

tions create a fresh way to took at the 

alphabet. invertible writing appeals to 

everyone who loves beauty in mathematics 


ISBN 0-07-034546-5, 128 pp., softcover $8.95 


70 Main St. 


@ | 1 
ЕШТЕ 7 
| н а Peterborough, NH T" , 
ВРУ oos „ШШ 
peccat PETENS a RARE mt | 
Order by mail or phone. Call toll free 800-258-5420 
Please send: . . DIGITAL HARMONY $21.95 


INVERSIONS $8.95 


Add 755 per book to cover pastage and nandiing. 
О Check enclosed in the amount of $ 
П VISA С Mastercard 


| 
| 
| 
| 
| 
| Caron 
| 
| 
| 
| 


Expires 
Name 
Street 
City State zip 
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Circle 320 an Inquiry card. ===> 


does it again! 


The МЕС” 8023 matrix printer outperforms every 
printer in its price range! Unbelievable? Do a 
comparison and see for yourself... 


FEATURES: 
е High Resolution Graphics: • 100 CPS Print Speed Yes, once again NEC has 
144 x 160 dots/inch е Bidirectional, Logic Seeking engineered a superior printer as 
è Proportional Spacing Printing it did with the NEC Spinwriter." 
• Lower Case Descenders è Adjustable Tractors The 8023 Matrix Printer is backed 
è 9 x М Dot Matrix e Single Sheet Friction Feed by the NEC warranty and 
• 8 Character Sizes e Paper Empty Sensor complete support organization. 
«5 Unique Alphabets e Vertical & Horizontal Tabbing To place ап order, call Orange 
е Greek Character Set е Bidirectional Paper Feed Micro or visit one of the Orange 
e Graphic Symbols e Boid & Underlined Print Micro Printer Stores. 
дм, "^s 
@ Orange Micro 
inc. 


3150 E. La Palma 
Suite G 
Anaheim, CA 92806 


(714) 630-3322 © (213) 501-3486 e (800) 854-8275 
А TOLL FREE 


€ 1981 Orange Micro, Inc. 


Listing 10: Selecting option 3 from the main menu (which runs the program in listing 5) gives the user a list of the computer's current 
vocabulary of two- and three-letter words. 


THE CURRENT LIST OF THE COMPUTER'S VOCABULARY FOLLOWS: 


p nns — к i i eS 


AA AD AE AH AT AM AN AR AS AT AX AY BA BE BY DE DO EH EL EM 
EN ER EX FA GO НА HE HI HO ID IF ІН TO IS ІТ JA JO KA LA LI 
10 MA МЕ HI MU MY NA NO № Ой OF ОН ON ОК 05 OX PA РЕ PI RE 
SI SU TI TO UP US ЧТ WE WO XI YE АВА ART ACE АСТ ADD АП? AFT AGA AGE 
AGO AHA AID AIL AIM AIN AIR AIT ALA ALB ALE ALL ALP AMA АМТ АМ ANA AND АНЕ ANI 
ANT ANY APE APT ARK ARM ART ASH ASK ASP ASS ATE AUK AVA AVE AWA AWL AWN AXE AYE 
AYS AZO ВАА SAD ВАН BAN BAR BAT ВАТ BED BEE BEL BEN BET BEY BIB BID BIG BIN BIS 
ВІТ BOA BOG 800 BOT BOW BOX BOY BRA BUG BUM BUR BUS BUT BYE САВ CAD САМ CAN САР 
CAR САТ CAY CEE СНІ COB COD COG CON соо СОР соз COT сох COZ CRY CUP CUP CUE CUR 
CUT ПАВ DAG ПАК DAP DAW DAY DEE DEN DEV DEW DEY DIE DIG DIM DIN DIP DOC DOE DOG 
DOL DON пок DRY DUB DUC DUE DUN 000 DUP DYE EAR EAT EAU EBB ЕГІ! EDH EEL EFF EFT 
EGG EGO ЕКЕ ELD ELK ELL EME EMU END EON EPI ERA ERG ЕКН ERR ETA ETH EWE ETE FAD 
FAG FAN FAR FAS FAT FAX FED FEE FEN FET FEU FEW FEY FEZ FIB FID FIE FIG FIN FIR 
FIT FIX FIZ FLY РОВ FOE FOG ЕПН FON FOP FOR FOX FOY FRO FRY FUB FUN FUR GAB GAD 
DAE GAB GAL DAP GAR GAS GAY GED GEE GEM GET GEY GIR GID GIE GIG GIN GIF GNU GDA 
308 GOD GOO бат GUN GUT GUY ВУР HAD HAE HAG НАЈ HAM HAS НАТ HAW HAY НЕМ HER НЕТ 
НЕМ НЕХ HID HIE HIP HIS HIT HOB HOD НОЕ HOG HOI HOD НОР HOT HOW HOY HUB HUE НІН 
HUM HUT ICE ILK ILL IMP INK ТОМ [RK ISM ITS JAB JAG JAN JAP JAR JAW JAY JEE JET 
JEU JEW JIB JIG JOB JOE JOG JOT ЈОШ JOY JUG JUS JUT КАВ КАЕ KAS KAY КЕЙ КЕР КЕМ 
КЕР KEX KEY KID КІР KIT КОР KOR KOS LAB LAC LAP LAR LAS LAW LAX LAY LEA LED LEE 
LET {ЕО LEV LEX LID LIE LIP LIT LOB LOG LOO LOP LOT LOW LOX LUM LUX HAD MAE HAG 
HAN МАР МАК HAS МАТ NAW МАУ MEL МЕТ МНО MIB MID НІС MIL HIR MIX МОА НОВ MOL МОМ 
MON HOO МОТ HOW MUD MUN НИТ МАВ МАЕ NAG NAP NAY NEB МЕТ NEW NIB NIL МІР NIT NIX 
NOB нор NOG нон NOM NOD NOT NOW NTH НУВ NUT ПАК DAK CAR OAT OBI 000 OPE CFF оно 
DII OIL ОКА OLD ONE DOT OPE ОКА ORB ORE ORT ОБЕ QUI OUR OUT ОЧА OWE OWL OWN PAD 
PAL РАМ PAN РАР PAR PAS PAT РАШ PAX PAY PEA PEE PEG PEN PER PET PHI PIE PIG PIN 
PIP PIT PIU PIX PLY POD POI POP POT POX PRO PRY PSI PUB PUG PUN PUP PUR PUS PUT 
FYE РУХ QUA ПИП RAD RAG КАЈ RAM RAN RAP RAT КАХ RAY RED REF REI REM REP КЕЧ REX 
КІВ RIG КІМ КІМ RIP ROB ROT RUE RUN RUT RYE SAB SAC SAD SAG SAL SAP SAT SAW SAX 
SAY SEA SEC SEE SEN SET SEW SEX 518 SIN SIR SIT SIX SKI SkY SUP SOD SOL SON SOP 
SOT SOU SOW SOX SOY SPA SPY SUB SUH SUN SUP SYN TAB TAE TAG TAM TAN TAP TAR TAT 
TAU TAX TEA TEE TEG TEN THE THO TIC TIE TIL TIN TIP TIT ТОП TOE TOM TON TOO ТОР 
TOR TOT TOW TOY TRY TUB TUG TUM TUP TUX TWA TWO UDO UGH UIT ОНР UPS URN ЧАМ VAS 
VAT VAU VAV UAM VEE VET VEX VIA VIE UIN VIS ЧОЕ VON VOX VUG МАВ ШАП MAE WAG WAP 
WAR WAS WAT WAX WAY WER WEE МЕМ WHA WHO WHY WIN WIS WIZ WOE WON WDO МОР WOT WRY 
WYE ТАК YAM YAP YAW YEA YEN YEP YES YET YEW YIN YIP YOD YON Үйі) YOW ҮЦК ZAP ZAX 
ТЕП ZEE ZIP 20А 200 
THE CURRENT VOCABULARY OF THE COMPUTER 15 725 WORDS 


READY № 


D IS KETTES Toll Free: California: 


as Kon 4 800-421-5151 
32 75 -------- ——— = | 
E 8 per box К 0 
T | Apple Disk w/Controller mU. ЖҰҒА 
MAJOR BRANDS AT LOW PRICES Е РГ и ETE —- 
PRICE PER BOX OF TEN А | 


Бы Boh Sectored Gis Hard бесіктей Sh- бой Sectored 5% Diskettes e E s m sci à . 525110 


213-970-1476 


і i i 


-— 2 ] 
Ы 
| 


Single Sided Dingle Sided Double fidad ы == 3 

Singla Density Daubie Density Doubla Density Starwrite. : 
National Data ————— — 
Private Label 21.75 23.50 31.50 Epson MX-80... WE eS 
Memorex 24.25 27.00 34.50 — Epson MX-100 . _ | | 
Wash 25.95 27.95 35.50 ОША -.... $1000 
Verbatim’ - ———— ae E 
Data Life 26.60 26.60 37.80 ш” | GB 0...---...-.-.-.- 9850 
3-М 28.75 МА N/A 224. $550 
Maxell 39.50 40.50 47.50 
Dysan 39.50 40.50 47.50 | | DD cec 

For Hub Rings Add 70¢ Рег Box re. 


— : * Hub Ring Included 
Master Charge, VISA or C.O.D. Freight Prepaid 


On Orders of 100 or more units 


NATIONAL DATA PRODUCTS INC. 
<= 8510 SUNSTATE ST. 
Y. TAMPA, FLORIDA 33614 


CALL TOLL FREE. 800-237-3875 
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Floppy Disk Drives 


The Data Trak D double-sided double-density drive uses 


state-ol-the-art technology to give you superior data integrity through im- 
proved disk life, data reliability, and drive serviceability using 5'A" media. 

Qume's independent head load yields wear characteristics far superior to 
competitive drives. This superior wear регіогтапсе produces savings on both 
diskette usage and drive maintenance. 

Impraved data reliability, resulting from superior amplitude and bit shaft 
characteristics, optimizes operator efficiency and reduces processing time for 
end-users. 

And баға Trek's unique modular design means simplified field servicing for 
you and your customers. 


Design Features 
Expanded storage capaciily е Two-sided, double-density 


Proven head carriage assambly е Ceramic head with tunnel erase е Dual-head 
Чех mounting arrangement » Superior head load dynamics 


Pracise lead scraw actuator е Fast access time — 12 ms track-to-track e Low 
friction and minimum wear * Low power dissipation 

Additional features ә Industry standard 5'4" media format » 150 standard write 
protect • Door lock out for media protection е Requires OC voltage only е 
Daisy Chain up to 4 drives e Heads load on command independent of loading 
media 


Product Specifications 


Performance Spacificatians e Capacity: Unformatted: 437.5K or 500K bytes; йите 
Formatted: 286.7K or 327.7K bytes ® Recording Density: 5456 ВР! * Track Den- 


Qume. Data Trak 


Distributed 
by: 


asap 
computer 


products, inc. 


sity: 48 ТР е Cylinders: 35 ог 40 e Tracks: 70 or BO е Recording 
Method: FM ог МЕМ ә Rotational Speed: 300 RPM е Transfer Rate: 
250K bits/ second e Latency (avg.): 100 ms ® Access Time: Track-to- 
track 12 ms; Settling 15 ms * Head Load Time: 50 ms 


Тю Data Trak | double-sided double-density drive uses 


state-of-the-art technology to give you superior data integrity through im- 
proved disk life, data reliability, and drive serviceability. 

Qume's innovative approach to controlling head load dynamics yields wear 
characteristics far superior to competitive drives. In independent evaluation, 
Data Trak Bis setting industry standards for tap lest performance. This superior 
wear perlormance produces savings on both diskette usage and drive 
maintenance. 

improved data reliability, resulting from superior amplitude and bit shift 
characteristics, optimizes operator efficiency and reduces processing time for 
end-users. 

And Data Trak's unique modular design means simplified field servicing for 
you and your customers. 


Design Features 
Expanded storage capaciiy е Two-sided, doubie-density 


Fully IBM compatible e IBM 3740 and System 32 drives е IBM 3600 and 4964 
drives ® IBM System 34 drives 


Proven head carriage assembly е Ceramic head with tunnel erase е Dual-head 
(lex mounting arrangement е Superior head load dynamics 


Fast, precisa steel belt drive e Fast access time — 3 ms track-to-track е Low 
friction and minimum wear е Low power dissipation 


Additional features е ISO standard write protect в Programmable door lock э 
Negative DC voltage not required ® Daisy Chain up 10 4 drives е Side-by-side 
mounting in standard 19” RETMA rack е Compatible with Shugart 


Product Specifications 


Репогтапсе Speciflcatlons е Capacity: Unformatted: 1.6 Mbytes/ disk; 
IBM Format: 1.2 Mbytes/disk е Recording Density: 6816 BPI е Track 
Density: 48 TPI е Cylinders: 77 е Tracks: 154 e Recording Method: 
МЕМ е Rotational Speed: 360 RPM e Transfer Rate: 500Kbits/ sac- 
ond Latency (avg.): 83 ms » Access Time: Track-to-track 3 ms; 
Settling 15 ms; Average 91 ms e Head Load Tima: 35 ms ® Disk: 
Diskette 2D or equivalent 


1198 E. Willow, Signal Hill, СА 90806 
Call Toll Free (800) 421-7701 


SA8S0/SA851 
азар 
products, inc. 


computer 
Circle 34 on inquiry card. 


AUTHORIZED DISTRIBUTOR FOR QUME 
CALL FOR PRICE AND DELIVERY 


(213) 595-6431 « (714) 891-2663 іп самогона 
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Circla 85 on inquiry card. 


| Рр | Listing 11: Sample game shows the computer going first and spelling the word ZIP, 
у 
If youre looking for followed by the user spelling SPEARED. 


ine best prices THIS PROGRAM WAS URITTEN BY 228 рата RESEARCH 
in the U.S.A. on MIDDLE VILLAGE, NEW YORK 11379 


WRITE FOR INFORMATION TO OBTAIN COPIES ОМ DISKETTE OR FOR TRS BO'R. 
OTHER FINE PRUGRAMS ARE AVAILABLE 
THERE ARE TEM VERSIONS OF THIG GAME WHICH DO THE FOLLOWING: 


VER WORDS CHECKED МАХ TIME 
SSS шшщ {рой eOe PISS ДЕ шып ШШЕ ED 
1.000002 LOBO SEC 
«900002 540 SEC 
328124 380 SEC 
442350002 270 BEC 
.18750Х 216 SEC 
‚15625Х 180 SEC 
140632. 154 SEC 
212500% 135 SEC 
1,109382 120 SEC 
4093752 108 SEC 


OD рч Л ышы = 


dich 


WHAT VERSION (1-10) ? VERSION 1 IS BEST AND 10 WORST 7 


MICROCOMPUTERS TYPE 9 IF YOU DON’T WANT NUMBERS ON THE BOARD то 


ТУРЕ YES IF YOU WANT ТО CONTINUE LAST GAME PLAYED 7 
We have consistently offered the ТАЅ-80 (ine № | ТУРЕ YES IF vou WISH 70 SET САНЕ BOARD 7 


: TYPE YES If THE COMPUTER GUES FIRST 1 YES 
at savings up ta 20%. You can save up to || WHAT ARE THE COMPUTER’S LETTERS 7 IZIDJPU 
$1500 by buying from Computer Discount of 


America. £ і/ 24 37 а» GSH вх ?/ 8/ FF tos 131/ 12 / A3 7 14. ine 
Model 11 От ИНЕ БАИ ИИ: 10 и 
| 1/ 32 / 33 / 34 / 35 / 34 / 37 / 38 / 39 / 40 / aL / A2 / AX.) 44 7482 
26-4002 64K, ] disc $3385.00 / 46 / 47 / 4B y 49 / 50/51 / 52 / 53 / 54 / S5 / 56 / 52 / "iB / 59 / 60 / 
Model 111 | #61 Z637 өз ¥ 64 / 55 / аа ^ 57 / &B / 49 / JO Z 71/7 72 / 23 / JA f I5 У 
25.1051 AK, Level | f 786 / 77 ¢ 78 / 79 / 80 / B1 / 82 / H3 / 84 / B5 7 BA / 97 / 88 / B9 д 9e 7 
26.1062 16K, Level IIl £091 2 92 493 / 94 / 95 / 96 / 97 / 98 / 99 7100 /101 4102 #105 2104 7105 / 
26-1066 48K, Level |) Z-drive/R5-232 £2115. 00 7104 /107 7108 /109 /110 #111 z T P 7115 /118 7117 /11H 7319 7120 / 
| /121 /422 /123 /124 /125 £126 /127 /128 /129 /130 /131 /132 /133 /134 71435 / 
Colar Computer 7138 /137 4138 /139 /140 /141 /142 /143 /144 /145 /146 7147 /14H 7:49 7150 7 
26-3001 4K 325.00 /151 /152 /153 7154 /155 /154 /157 /158 /159 /140 /141 /1А2 71463 /154 /1А5 / 
26-3002 16K w/Ext. Basic 489.00 7166 /157 4149 /169 /170 /171 /172 /173 7174 /175 7176 /177 /178 /179 4180 / 
/181 /182 /183 /184 /185 /1Bó /187 /1BB /189 /190 /191 4192 /193 /194 /1?5 ' 

EPSON || 4198 £197 4198 7199 7200 £201 /202 /203 £204 /205 £206 7207 /208 7209 /210 
MX7Ü Printer /211 /212 7213 /214 £215 /214 /217 /21H /219 /220 /221 /222 /223 /224 1225 / 

МХЕ0 Printer WHAT ARE THE COMPUTER’S LETTERS 7 IJQUXAE 


MXSOFT Printer 


NEGATIVE TO AND FROM ENDS GARE 
О ТО ANE FROM ALLOWS THE COMPUTER TO MOVE 


| 
| foo ony 
A ТАР! THE ВОХ FROM AND ТП OF THE LAST MOVE OR O«Q FOR МҮ ТУАН 7 97,189 
WHAT WORD DID YC) SPELL Y SPEARED 
O тгл 


MICROCOMPUTERS | 


We have the full line of ATARI personat 
computers and systems. 


Our savings are as big on expansion inter- 
faces, printers, diskettes, Apple Computers, 


| OKIDATA Microline, C-ITOH Starwriter, Listing 12: The word SPEARED has been added to the Scrabble board, The computer is 
| Lexicon Modems — everything for your now ready for the next move. 
үа, баузут/ á Р, Ad 1 
à 1 2/ 3/ AS бл вх 72 ви 9/107/11712/ 137 1A / 15 7 
We have the largest inventory in the North / 16 / 17 7 18 / 19 / 20/7 21 / 22/ 23 / 24 / 25 / 2&8 и 2? / 28 / 29 7 30 И 
east, and most models are in stock, for г 31 Z 32 и 33 / 34735 / 365 / 32 и 38 / 39 / 407 41 / 42 / AA / AA / A / 
i ; i 7 48 г 47 / 487 49 / 50 / 51 / 52 / 53 / 54/55 / S& / 57 / SB / 59 / 60 / 
immediate defivery. Our full а, " / Ol / 62 / 63 / 64 / 68 / 664 67 / 88 г 69 / 70 21 / 72 / 73 7 24 / ?З / 
a price quate is as near as your phone, / 76 / 77 / 78 / 79 / BO / B1 и 82 / B3 / ВА / 85 / 95 / 87 / БЫ / BP / 90 / 
| / 91 / 92 / 93 / 94 / 95 / 94 / 97 / 98 S /100 /101 /102 7103 /104 /105 и 
| Е г. 7404 47107 /108 /109 /110 /111 Z 1 Р /М5/114 /117 7/118 /119 /120 / 
| | * #121 /122 /123 /124 7125 /126 /127 /128 Е 7130 /131 /132 /133 /134 /135 / 
/136 /137 /138 /139 /140 /141 /142 /143 A /145 /146 /147 /148 /149 /150 / 
| ! ! #151 /152 /153 /154 /155 /156 /157 /15B R /140 /161 /162 /163 /164 /145 / 
-— Гао ы 2388 #167 /158 7169 /170 /171 /122 /173 E /175 /17& /177 178 /179 /180 7 
| /181 /182 /183 /184 /1BS /186 /1B7 /188 D /190 /191 /192 /193 /194 7495 / 
#194 /197 /198 /199 /200 /201 /202 /203 /204 /205 /204 /207 /20H /209 /210 / 
/211 /212 7213 /214 /215 /216 /217 /21B /219 /220 /221 /222 /223 /224 /225 / 


Comp uter NEGATIVE TO AND FROM ENDS GAME 


Discount 0 TO AND FROM ALLOWS THE COMPUTER TO MOVE 


COMPUTER DISCOUNT ОЕ AMERICA, INC. 
15 Marshal! Hill Road, West Milford Mall 

| West Milford, New Jersey 07480-2198 
In New Jersey Call 201-728-8080 


ГНЕ ВОХ FROM AND ТО OF THE LAST HOVE DR 9,0 FOR MY TURN Т 


Help someone read and 
write better with these free guides 
from International Paper. 


How to write clearly 


By Tieme T angaar i ть ex em ра IRAM RE. 


[er quu =i, za 


- 
бы» а = = — = ete 


Mt Ae ане он 
ЕЛЫ fd 


adl oes сайт 


vo = enis dubi". dd m 
erlang sean ote өзі чы Мака че на 
ah cd fu com Йй = 

Vide rhe rnm ui «лаһ! a риш Удо there 
adam eat Вазе ng чыра he Bd — Елер sn 


r— M he 
o РТР к ра" В ч 


БА РЕ) 
ЯТА р. PLAT COMA 
ЗЕ. жоқ, m by eee os ee eee | ef 


Do you have a child or a young relative or our intellect and enrich our lives, and the need 


an employee who needs to improve in reading to communicate better has never been more 
and writing? important. 

Then he or she will appreciate these prac- So help yourself And help someone you know. 
tical, readable, informative guides written ix Write: "Power of the Printed Word? International 


International Paper by people who know their ps Paper Co., Dept. MN, РО. Box 954, Madison 
and qs. Newspapers, books, and magazines Square Station, New York, М.У. 10010. 


INTERNATIONAL PAPER COMPANY 


We believe in the power of the printed word. 
6198! Internationa) Paper Company 
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Circle 270 on inquiry card. 


1 081 Listing 13: Summary of a compleled Listing 14: Summary of a completed 
Scrabble game played at level 1. Scrabble game played at level 6. The com- 


M | С R О-І АХ puter's final move of the game shown in 
^ 


listing 13 took 23 minutes and 46 sec- 
Mic emicempater Талзүмгеніз, jing 


HOVE BOX LETTERS TIME onds. At level 6, the average move taok 
i WM ас A EE the computer less than 60 seconds. 
Are you looking for the best judge — d п 
tax package in the USA? Call 3 189 RIVING ü 
4 154 FACTORS 0 E 
MICRO-TAX 5 159 IX£xk43 52% — — rr ТАЕ 
8 25 TOMATOS о ч 
For the 1981 Тах System 7 146 бля» 0 5. аб расата о 
8 23 LITILES à 3 189 DRIUING N 
9 137 QUE$$4* — 775 4 154 FACTORS 0 
INDIVIDUAL PACKAGES "uum T 5 145 зажав — ai 
Level 1: 23 Schedules and Forms 12 124 LOCKOUT 9 7 138 YOGI*X* 0 
Multiple € lients а а ааа алла H 23 LITTLES 0 
$250 Prints 185 Approved Farms 15 74 GRINDER 0 ? 172 TERASRE 46 
АШ» PES 4 10 52 BROMIDE 0 
Level 2- 30 Schedules and Forms 17 210 YPEXXX& 1426 11 118 BASEHIT 0 
- ; “ " 2 122 LOCKOUT 0 
. Multiple Clients 15 59 SEENX*k о т 174 ns 
* Prints IRS Approved Forms 19 213 SEAT SSS a > а 52 E к 
$1,000 Prints an IRS Forms or Overlays z0 70 RAILS#S ш 15 74 GRINDER о 
: Depreciation System 16 17 НОрЕЕМЖ 9 
: State Tax Interface TIME OF 1 МАШЕ BY HUMAN PLAYER. Р le ву 
: [nte d D " 18 59 ЗЕЕМЖЖХ о 
: Integrated Data Base ТІНЕр HOVES WERE MADE BY COMPUTER 19 BB ЧЕАФЖАҘ 0 
> Batch Compute and Print ы 20 212 ТАП жҰ% о 
READY ? 21 185 411% 51 
22 32 ОМ үжеж 0 
PARTNERSHIP PACKAGE 


Level 3: 20 Partnership Schedules әлгі 
Forms 

: Multiple € lentes 

: Prints IRS Approved Forms 
Prints on IRS Forms or Overlays 
Depreciation System 
Integrated Data Base 

‚Ва В Compute aac Print 


TIME DF 1 MADE BY HUMAN PLAYER, 


5750 TINED MOVES WERE MADE BY COMPUTER 


READY T 


Levels 2 and 1 are discounter іш à тена! 

ol 51,500 il purchased ai the same tinw 

Listing 15: Final board layout resulting from the sample game given in listing 13, Select- 
ing the system option that displays the letters without the square numbers makes this 
display easier to read. 


Updates: Annual Updates аге availahiv, 


Demonstralion Package: Demonstration 
Packages are available tor $511, 


State Systems; Information on Individual 
State Tax Systems is available 


upan request. ТҮРЕ 9 И ТОП DON | WANT NUMBERS ON THE BOARD ? V 
F | Е . 
ле Duc: Tra parr ТҮРЕ YES IF ҮШ WANT ГО CONTINUE LAST GAME Т. ӘТЕШ % YES 
lay sets are avanahir. 
г й r / # d / ғ f г 
All levels operate under most CP/M* 4 ең f j j / F Р : Р i ы / j J | 4 A 
formats including Apple’. / D 7 7 / / В R 0 M I t E бм / 
- е ғ Е / 7 й 4 а / / а 7 # й Е “7 / 
Compiled Microsoft Basic. 6 Е I M D Е AE 7 т? / f E в, 
f N Я # 7 "d г 7 Б о и ^ й N А f 
Consider the advaniages this Я j 4 f Г d E o ғ ) ы я j А я 4 : t 2 
State-ol-the-Ari package ? а 2 / f о ^4 H À 4 ^ / S 2 5 7 
сап bring vou: / о и F A с T n ки ғ г E WT ғ 
et | $ БҮ Y а 5 ги к / ғ” E / / / ни / 
umplete system е 2 ? хи D^ ^ D R 1 у 1 н би 
| 6 Versalility ? й / й f и! f 4 ё 2 f T 7 Y 2 
| f 04 8 E а ТИ ^? ^? ^ / "P E Ри 


& € omplete In-Office Security 
© Time Saving 
€ Pre Ycar-end Tax Planning 


MICRO-TAX 


Air wn торчо». fun 


22713 Ventura Blvd., Suite F 
Woodland Hills, CA 91364 


(213) 704-7800 


TYPE YES IF THE COMPUTER GOES FIRST 7 
WHAT ARE THE COHMPUTER‘’S LETTERS 7 


NEGATIVE TO AND FROM ENDS GAME 
о та амп РЕОН ALLOWS ІНЕ COMPUTER TO MOVE 


THE BOX FROM AND TO OF THE LAST HOVE OR 0,0 FOR MY TURN 7 -2%-3 


TH^M YOU FOR THE GAME 
FREE MEMORY ERUALS 1140 


READY ? 


Available at most 

Professianal Computer О 
Retailers Cut E 
CPIM ља ТМ ай билі Ressel 
*Apple & а ТМ. $ Apple Comper imc 
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MANUALS & GUIDES PRICE 
Г] "Starting FORTH” by Brodie. Prentice-Hall, Best User's manual available (soft cover) $ 16.00 
Ci "Starting FORTH” (hard cover) 20.00 
О "AFORTH Primer" by Stevens In-depth sell-study manuai. 25.00 
О "Systems Guide to fig-FORTH" by Ting. Excellent guide to inner mechanisms. 25.00 
П "PDP-11 FORTH User's Guide" by James. Use with PDP-11 Source. 20.00 
С "Caltech FORTH Manual" by Ewing. Overview and structure, 12.60 
D "FORTH-79", Latest FORTH standard. 15.00 
О "FORTH-79 Standard Conversion" Бу R. C. Smith. Screens, DOES error conditions. 10.00 
С "TinyPASCAL т fig-FORTH" by Zimmer. 10.00 
С] “Threaded Interpretive Languages" by Loeliger. Byte Books. FORTH adapted lor 280. 20.00 
С "invitation to FORTH" by Katzan. Petrocelli Books. Limited Introduction. 18.50 
O "Proceedings, 1980 FORML Conference.” Technical papers. 25.00 
L] "Proceedings, 1981 Rochester University FORTH Conference." Technical papers. 25.00 
С "METAFORTH" by Cassady. Cross-compiling, 8080 source code. 30.00 
[] Byte Reprint of FORTH articles. 5.00 
C] Dr. Dobb's September 1981 FORTH Issue. 3.50 
INSTALLATION DOCUMENTS 
(1 installation Manual for fig-FORTH, contains FORTH model, glossary, memory map and (instructions. $ 15.00 

Source Listings of fig- FORTH, for specific CPU's and computers. The above Installation Manual is required 
for implementation. Price per each 15.00 
п 1802 П 6502 П 6800 О 5809 
С 8080 О 8086/8088 С 9900 СІ APPLE II* 
О PACE О AlphaMicro С PDP-11/LSI-11 С] МОМА" 
DISKS WITH DOCUMENTATION 
fig-FORTH Model and Source Listing, with Printed Installation Manus and Source Listing. 65.00 
О H89/289 (5'4") С APPLE Н“ (БУ) Г) NOYA” (87% О 80BO/ZBO* (8') П 8086 ін”) 
Enhanced FORTH Systems with manuals. 
D APPLE ПІІ" by MicroMotion. fig-FORTH, FORTH-79 standard, editor, assembler, 187 pg. manual (1-5'A") $ 90.00 
O APPLE ll* БУЯ. Kuntze. fig-FORTH, editor, assembler, source listing and screens. (2-5) 90.00 
С HB9/Z89 by С. Haydon, fig-FORTH, stand alone, source listing, editor, assembler, screens and tutorial on disk (3-5'A"] 250.00 
С H89/Z288 by G. Haydon, fig-FORTH, under CP/M", source listing, editor, assembler, screens and tutorial on disk (3-5'A") 175.00 
ГІ ТИ58-80/1* бу Nautilus Sys. fig-FOATH, editor and assembler (1-5%”) 90.00 
О TRS-80/! or ИІ by Miller Microcomputer Services. MMSFORTH, editor, assembler interpreter/ compiler, virtual memory. (1-5'4") 130.00 
ГІ NOVA* by Ting. fig-FORTH, editor, assembler, source listing and screens. 11-87) 90.00 
ГІ 6809 by Talbot Microsystems, fig-FORTH, interpreter/compiler, editor, assembler, disk МО. (FLEX* 5% от 8”) 100.00 | 
О 6800 by Taibct Microsystems. fig-FORTH, interpreter/compiler, editor, assembler, disk МО. (FLEX* 5% or 87) 100.00 
Special Function FORTH Systems with manuals 
Cross Compllers by Nautilus'Systems. Allows extending, modifying, compiling to different target processors, generales ROMable 200.00 
code and forward referencing. Price per each 
оО HE О] TRS-80/l* D Northstar | 
П 6809 Target Compiler by Talbot Microsystems. 350.00 
О 6809 Enhanced System Plus бу Talbot Microsystems. 2nd screen editor, macroassembler, tutorial on disk, goodies disk of 250.00 
debugging and documenlation tools and utilities. 
[] Z-80* Program Development by Laboratory Microsystems with full software floating point arithmetic. 150.00 
П 2-80° Cross Compiler (Nautilus) by Laboratory Microsystems, 200,00 
О Z-80* for AMD9511 Arithmetic Processor by Laboratory Microsystems. 150.00 
[1 "Going FORTH” by Creature Software. А CAI FORTH tutorial, IBM format, no manual (1-89 65.00 
О HP-85 by H-P. lig-FORTH, editor and assembler (1-5'4") 65.00 
С H89/Z89 TinyPASCAL in Па-ҒОНТН (1-5'4") 75.00 


THE FORTH SOURCE" 


Specializing in the FORTH Language. 


ORDERS ONLY (415) 961-4103 


Ordering informaiton: Check, Maney Order ipayabie lo MOUNTAIN VIEW PRESS), МВА or MaslarCard accapled No COD's or unpaid PO's, California residents add 6уу% 


DEALER & AUTHOR INQUIRIES INVITED 


sales \вх. Shipping costs іп US Included in price. Foreign ordera, pay in US lunda on US benk, псішбе far handling and shipping by Air: $5.00 lor each item under $25.00, 


$10.00 lor Bach ilem belween $25.00 and $99.00, and $20.00 tor aach Пет over 5100 00, Minimum order $10.00. All prices and products subjeol Іс changa or wiihdrawa) 


withoul notice, Single system and/or single usor license agreement required on some producis *REGISTERED TRADEMARKS 


MOUNTAIN VIEW PRESS 


P.O. BOX 4656 


Circle 290 on Inquiry card. 


MOUNTAIN VIEW, CA 94040 


(415) 961-4103 


Gircle 29 on inquiry card. 


ЖӘУМЕН 


FOR YOUR APPLE 
= FREE] [ano] [+ 


сс = 
= LANGUAGE SYSTEMS 


APPLESOFT: 30.3 MIN. 
MICROSPEED К: 3.9 MIN. 
MICROSPEED X*: 2.4 MIN. 


ao, | Gren 


ІҢ 
E Т! 


uP TO 100 
TIMES FASTEN 
THAN APPLESOFT 


FASTEST: 


MORE POWER 
THAN BASIC 
PASCAL OR FORTRAN 


MOST POWERFUL: 


LANGUAGE BASED 
ON FORTH 


EXPANDABLE: 
CREATIVE: 
USER-FRIENDLY: 


ПНП YOUR OWN 
LANGUAGE 


EASIES? FOR 
YOU TO LEARN 


REQUIRES APPLE, SINGLE DISK 
М SPEED E USES 2mHz PROCESSOR 
Ш SPEED J[* USES 4mHz PROCESSOR 


SEE YOUR DEALER OR CONTACT: 


u-— -— — '—— 


BO: ДИЛДИН 7 | 
г "ce 
Aer еы Бине 808. Upper Mariboro, Md. 20870 
(301) 827-5650 
I'm Interesled: Plaasa Send 
O p SPEED И 485 О 180 page Manual 535 
D jj SPEED I+ 645 D Delailed informatian 


| | 
| | 
| | 
[Мете —————— | 
| == emi 
| | 


Address 
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Listing 16: The Scrabble system has provisions for presetting a game board. 


TYPE ? iF YOU DON’T WANT NUMBERS ON THE BOARD Т F 
ТУРЕ YES IF YOU WANT TO CONTINUE LAST GAME PLAYED 7 
ТҮРЕ YES IF YOU WISH TO SET САНЕ HOARD T ТЕЗ 


GIVE THE FIFTEEN LETTERS FOR LINE 1 
123454707012345 

ТА 

GIVE THE FIFTEEN LETTERS FUR LINE 
1234547909012345 

п= SSSA нәс 

т B 

GIVE THE FIFTEEN LETTERS FUR LINE 3 
1273454787012345 

3 21 рых WIRE AGENCE 

T E 

GIVE THE FIFTEEM LETTERS FOR LINE 4 
123456 769012345 

шіл «з ТЕХ и с a 

Ф li 

GIVE THE FIFTEEN LETTERS FOR LINE 5 
1234547080012345 

SE DES E азс ас жЕ КИ 

? E 

GIVE THE FIFTEEN LETTERS FOR LIWE 4 
123454789012345 


ы 


T F 

GIVE THE FIFTEEN LETTERS FOR LINE 7 
123435789012345 

т Б 

GIVE THE FIFTEEN LETTERS FOR LINE B 
123945678901 2345 
БЕ ЕЗ сш Шш 5 їй. ЫШ ЕЛ БЕТЕН ГЫ 22 2 ГЕШ 

Т H 

GIVE THE FIFTEEN LETTERS FOR LINE 9 
123456789012345 


л т ш ча ж ses та лён 
? 1 
GIVE THE FIFTEEN LETTERS FOR LINE 10 
123456738701 2345 


Beste ез СЕСТРЕ 

т J 

GIVE THE FIFTEEN LETTERS FOR LINE 11 
1234567H9012345 
ГТА 

t K 

DIVE THE FIFTEEN LETTERS FOR LINE 12 
1234567890127443 

Hange 221 >55 2125 nuca je ram 

T L 

GIVE THE FIFTEEN LETTERS FOR LINE 13 
123434789012445 
TI ЕЕ a ты ыштык ИЕ 

7 H 

GIVE THE FIFTEEN LETTERS FOR LINE 14 
1234547890123 45 


BREE И aS Ae Se ILL 


? М 
GIVE FHE FIFTEEN LETTERS FOR LINE 15 
123454789012345 


7-2 = БУ саа XXI 


Li о 


Tex! continued from расе 338: 

can easily be corrected by changing 
the coding into machine language. 
With the increased speed of a ma- 
chine-language program, four-letter 
words could be added. However, 
your memory requirements would in- 
crease due to the additional words 
and their size. Аз mentioned earlier, 
all words are numbers to the com- 
puter program. Therefore, the high- 
est-value letter combination currently 
being evaluated is 19,682 (ie: 
26(729 + 27 +1)). This number 
value can be stored in 8-byte words. 
Adding a fourth letter would be add- 
ing 26 X 19,683, raising the new high 


Listing 17 and listing 18 are on 
pages 348-351 


value to 531,440, which, of course, 
would place a greater burden on your 
memory requirements. 

Improved computerized Scrabble 
will require a faster host computer 
with more memory capacity (internal 
and external}. This requirement can 
be met by today's giant computers 
and, I hope, the microcomputers of 
the 1980s. № 


The North Star programs and the TRS-80 
persion of Scrabble are available on disk for 
$10 from ИК Data, РОВ 74, Middle Village NY 
11379, (516) 643-1931. The TRS-80 disk uer- 
sion also contains a machine-language version. 


Circle 120 on inquiry card. 77 


OUR SECOND GENERATION DP-NET 


We at Delta Products have been involved in ‘NETWORKING SYSTEMS' for the 
past eighteen mofiths, During this time we delivered our first net systems fo beta test 
Bites, These closely monitored field installations provided invaluable data, which 
Delta Products Ваз incorporated into the design of our second generation of 
DP-NET systems. 


SECOND GENERATION DP-NET 


The 5-4500 DP-NET зуз{ет will sup- 

^ port from ona to tenyssers, and provide 

a ". gach with their own CPUandg 84K 
of ram memory. Each user will also 
have access to 40 megabytes of hard 
disk Storage, 17.2 megabytes of file 
managed tape backup, and floppy 

disk. 

| 


TRUE RECORD & FILE LOCKOUT 


By simply réading in the entire record, 
b-Vou wish to protect, the DP-NET 
K SELECTIVE LOCKOUM guar- 


DP-NET also allows би Бе : 

| popular тісте рис рда Wh. 
(i.6Gbasic®, Mbasic®, Cobol®, etc.), 
without having to compensate for the 
problems inherant to these languages 
in the multi-user environment, іе 5.4500 
maintaining CPM compatibility. 


INTERACTIVE FAMILY OF SYSTEMS 


00 is but one of m&riy DP-NET cónfiguratfons utilizing parallel and/or serial 
munication finks* Delta Práduets also many acturerg а wide range of conven- 
ional single agd multi-user. Өте орегаііпо Пан iM and МР/М. Single and 
multi-user.aystems|can be dPOraded to DIP-NET's, because their basic compgnents 
are utilized in our network fiystems. We Have |гїепїїопан а Moped an inte 
family pf system$ that dre completely configurable. and gor 
the ability to adapt to a modifigation in the pepanen Delta Products systems + are 
®vaijable thru a worldwide network of selec- p= | ч 
tive distributors and dealers. Call for the 


name and number of the one nearest to Ті, 


| - Obasic |5 a registered trademark of Compiler Systams. 


: Mbgs/c and Cobol are registered trademarks of Microsoft. 
— OP/ Mand МР/М are registered trademarks of Digita! Research: 


Y 


Circle 75 on inquiry card. 


qo 


Listing 17: When the Scrabble system cannot find a legal move, it requests a new set of 


(GRD) letter “tiles” from the user, 
COMPUDI AL INC TYPE YES IF THE COMPUTER GOES FIRST 7 
, 4 а : WHAT ARE THE COHPUTER'S LETTERS 7 6660606 
"Же tik „еде .Эбсбмеойууу > м” 
NEGATIVE ТО AND FROM ENDS GAME 


Cherry Hill Industrial Centar О TO амп FROM ALLOWS THE COMPUTER ТО MOVE 
2 Keystone Avenue / Cherry Hill, N.J. 08003 


TELEPHONE 
(609) 424-4700 ® (215) 629-1289 


THE BOX FROM AND TO OF ГНЕ LAST MOVE ПЕ 0:0 FOR МҮ TURN Т O40 
THE COMPUTER 18 SORTING IT’S LETTERS 


THE COMPUTER CANNOT МОЧЕ, THEREFORE: IT IB CHANGING ALL OF 
ITS LETTERS 
The Leading Intertec Dealer WHAT ARE THE COMPUTER'5 LETTERS Т AEIOURE 

In The Northeast 


Dealer and OEM Inquires invited NEGATIVE TO AND FROM ENDS GAME 


Special Discounts on © TO AND FROM ALLOWS THE COMPUTER ТО HOVE 
SUPERBRAINS 
THE BOX FROM AND TO OF THE LAST HOVE DR 0,0 FOR HY TURN 7 194,224 
қ, WHAT WORD DID YOU SPELL 7 END 
SUPEBRAIN |||. | 
Intelligent Video Terminal Systems | B 4 / 
350K or 700K of Disk Storage D 7 
E Р. 
w/64K Double Density, List $2495- F # 
w/64K Quad Density, List $2095" 9 H A 
1 / 
d / 
CompuStar™ к қ я 
MAINFRAME PERFORMANCE AT T E / 
MICROCOMPUTER PRICES н f 
MULTI TASKING - MULTI USER 9 т 
No nelworking degradalíon experienced as NEGATIVE TO AND FROM ENDS GAME 
with single CPU syslems. A business system O TO AND FROM ALLOWS THE COMPUTER TO MOVE 


THE ЕПХ FROM АМП ТП ОҒ THE LAST МОЧЕ OR 0-0 ҒПК MY TURN T -8»-2 


priced comparable 10 the TAS-80. 


THANK YOU FOR THE GAME 
FREE MEMORY EQUALS 255 


REALY ТФ 


Government and international 
Inquiries Invited 


Listing 18: А ТК5-80 Level Il BASIC version of the program SCRABBLE. This program 
PRINTERS does not require disk drives or utility programs because the vocabulary is contained in 


Nec Spinwriter * 4 
Data South data statements (lines 102-238). 


Microline tO PEE Sey T-N 

P0 FTA БОБ 740) e LBGARBUCAA ТЕНИ ILUC26J oe LCOM( 4 20e 32 ANT AA DEAE CAL 

М, НІМ АМК, TO SALA 3I e HICAND A 21S 1 

MODEMS | 3f CLE ЫТ АЗЕ Ok ILYN EPS2FASTaDI IE 26% "EAST" TREHFASTaE 
"EFCGCNHITTHRIETTUINISHIIUIEIBRUBENGLU 

Racal-Vadic Qu URIAS ГНО OTOJSIIBOANDUI 92 а EMEXT 

40 FUR e | HEHZ202 ИЛИ II е  EME X FL + 

TO FAR) TIAFURII ПЯТ КЕЛР ШЕТІ ЗАР 


"5 MHA Зорь те, 
SOFTWARE FOR SUPERBRA IN t ПА -63»-47; Dirk -AZr-21021642« 72121547 :4À 


^U Fin 2 TOGTREADAF р НЕХТ 
AND COMPUSTAR AU DATA Wel Deke De (at 
Accounts Payable HO РИК, ТА ЕРОН ШІН МӘНІНЕ JE УЛ 
р; | WS DATA -2, те 4-4 
ауго vn FUR.J«) TDIIEUR M - HL EGVSEEADAM CS HH EINMC 5З» JI Pe RU Je JE SEMEN TE 
Accounts Receivable 92 DATA 20,7271 1222274] 77 


109 Fun ік I4 dar EADIVIICABI Ji NESTI NRI- 444510 AGI н ан IET ECUOCABI 739.19 Тобоо: NEX | 
192 VATA 29.315.452» De 36 AGr 410645 e 4A AP «E eee? e 772114 

(ой DATA 17451425 1425214D51459 5153. ЫҢ Че Алы tba Fe Od e 313 

AA DATA. 247249) eS? 23282» 2449 22 E CHE Ша 122,442, 139 0 35:7 

{Gh БАҒА Sikhs ЛАЙ, DP eo fie MPPs бил, ANG ASV MTL aT He ALP ala. АРА 

{10 БАГА 4295,531«:43254405»49 4 95:212, 520. Ата ATS ab EZ rb 


Word Processing 
Many Others 


> DATA 457 е diente 
" FAST eie A | 114 DATA YHA ВО 04» Торе tole IDAL TOATA HG re LOUS 
ardware Service On Qur Premises 415 DATA 1191.700. CALE ШІ E Av 13275 LT AD P EO e ТІНІ КАЗА oe 
LLG HATA 1275» 1200612535 1254001251512 743* 1302410 424 APA LR 
Or In Our Area 120 ТАГА 034221345«1402, $409. 149251445. 1488 18907314924 1499 


122 DATA 15422715054 10a 18 Ze ГБ TAOS es LAF TAT Ta ЕН, 1 209 
124 DATA 17050 LTOHe LETS 172306 1721 шаға DAs РЯ НЫ. поь 
124 DAIA )HHZ»1EHDe 1945: 20126204105 2043» DAS DOM Хера 
For Information Or LTA BATA ЕЕ + AAD 2234 DAV e 4A ed д» нума 
130 DATA 159652599. 28D6«260/« EON TAL Lv ZAL 2A 16» ОЛА, ПАУ 
To order call (609) 424-4700 133 DATA 2756270867 /hY9 2772027 /4» 94D DU ГАИ, & PY VAR, 
134 DATA 948, AOSA IOA AOPA 10/4 ADT he $1A4 AD Ade 31 24 АТУ 6 
134 DATA 2175«3374«132413428 «£44 18355294259: йл Л, дап, ЗА 
138 DATA 3488,3477«349H], $5 V AVR ДАФ О» ҒАУ) UEP Ae Tread ага ғ d j 
гап DATA 1JA1«3292, JU1 35.5027» £943 о ЕТ ЕУ Аа Dp) (Ут! Listing 18 continued on page 350 
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COMPUTER DEVICES 


AVAILABLE NOW ... SYSTEM 2800 FROM SYSTEMS GROUP 


FEATURES 


Model 2812/14/24 


è IEEE 5-100 Bus Compatible Systems, Z80A 
Based 


a Two B-Inch Drives: Single or Double Sided, 
Double Density Floppy Disk Drives or [OMB 
Winchester Hard Disk Drive 


* 20MB Winchester and Tape Backup 


е R-Siot Shielded and Terminated Motherboard 


ә System Software Selection includes CP/M*, 
MP/M* or GASIS** 


© Single-User or Multi-User Systems, 
Expandable to 6 Users 


* Table Top or Rack Mountable 

• Two Swilched AC Outlets on Rear Pane! 

* One Year Warranty on Entire System 

2912 CP/M, 2 Single Sided Floppies....... $3775.00 
2814 CP/M, 2 Double Sided Floppies..... 4425.00 


2819 CP/M, 1 10 MB Winchester & 
| Double Sided Floppy....... 6675.00 


2824 MP/M, 2 Double Sided Floppies.... $235.00 
2829 MP/M, 1 10 MB Winchester & 
| Doubled Sided Floppy.... 7500.00 


eee 


"E 
Gu 


Model 2819/29 


4-100 PRODUCTS 


= 


QUALITY RAM FROM SYSTEMS CROUP 


$ 2-80 4MHZ operation with no walt states 

а IEEE compatible timing - 200 № 4116's 

* Factory assembled, tested & burned іп 
DMB£400 64K (Bank Select, shown).....$ 740.00 
DM6400 8АК......................ьӛ....--- 980.00 
DM4800 Т eicit hse ce PE orn 510.00 
DM3200 Lu. касы Sos non po 415.00 


CONFIGURE А COMPLETE 5-100 SYSTEM 
WITH 2nd GENERATION’ PRODUCTS 
FROM SYSTEMS GROUP. 


* CPC 2810 (shown) 2-80А processor board 
m with 4 serial & 2 yours 

———— $389.00 

s PPCOSIS - ama as CPC2810 but 2 зетін! 

ports only... à .00 

а FDCOBOl/8 - - 78" floppy disk controller 

board, up to 4 single/deuble sided drives, 

single or double density................. $349.D0 

е INO-2804 - 4 channel serial I/O....., 329.00 

* . CRA-100- Cromix" adaptor board... $55.00 


CALL US FOR OUR MOST 
CURRENT PRICES! 


*2nd Generation Is в trademark of Measurement Systems 


and Controls, Inc. Cromix is a trademark of Cromemco, 
Inc, CP/M and МР/М are trademarks of Digital 
Research, OASIS is a trademark of Phase One Systems. 


Circte 44 on Inquiry card, 


IDS 4606 9x9 Doi Matrix Printer...........$ 890.00 
[DS 5606 Wide Carriage Printer............ 1099.00 
TERMINALS 
ADDS Viewpoint ..........»....... 2, $369.00 
Tele Videa 910 TTD $79.00 
Tele Video ӨС... 679.00 
TeleVideo 9200 ...-- .............., 729.00 


TeleVidea 990... ........ ..- ---,, 929.00 


PAPER TIGER 
PRINTERS 


8" DISK DRIVES 


Shogart ВТА: ee аай $399.00 
NEC FD1160 (double sgded).......... u 589.00 


DYNAMIC RAMS 


4116 (200n5) .....,.... set "|a. PPP E EE $24.00 
4164 (64K x1) ....... *4444 het awces «ЖЫРЫ? 


wabash 
B" or 54°? Nenible dishetles certified 100% error 
free with manufaciurer's 5-year limited warranty 


on all 8" media. Soft-sectored in boxes of 10, 
54" available in 10-sector. 

(Add 63.00 for plastic library cases) 

B" single sided, single derisity................ 827.50 
8" single sided, double density....... Е: 
8" dauble sided, double density...... tepaga 45.50 
5%" single sided. single density...... ...... 27.50 
54" single sided, double density......,-..., 29.50 


TERMS: Minimum order $15.00. Minimum ship- 
ping and handling $3.00. Calif. residents add 6% 
sales tax. Cash, checks, Mastercard, Visa and pur- 
chase orders from qualified firma are accepted. 
(Please allow two weeks for personal checks to 
clear before shipment.) Product availability and 
pricing subject ta change withoul notice. 


INTERNATIONAL ORDERS: Add 15% to pur- 
chase price for ail orders. Minimum shipping 
charge is $20.00. Orders with insufficient funds 
will be delayed. Excess funds will be returned 
with your order. All prices аға U.S. only. 


6502 PRODUCTS 


ВЕТА 32K BYTE EXPANDABLE RAM FOR 
6502 AND 8800 SYSTEMS 
AIM 65 KIM SYM РЕТ S44-BUS 

* Plug compatible with the AIM-G5/5YM expan- 
sion connector by using a right angle connec- 
tor (supplied), 

е Memory board edge connector plugs into the 

6800 544 bus. 

Connects to PET using an adaptar cable, 

е Uses «ӘУ only, supplied from the host com- 
puter. 

* Full documentation. Assembled and tested 
boards are guaranteed for one ІШІ year. 
Purchase price is fully refundable If board is 
returned undamaged within 14 days. 

Assembled with 32K ВАМ.............. ‚....№349.00 

& Tested with 18K ҢАМ................... 329.00 

Bare board, manual & 6 hard-to-get parts. 89.00 

PET interface kit. Connects the 32K RAM board 

cix дейік ВРЕТ —-—— 69.00 


е 


1950 W.COLLINS RUE. 


ORANGE, СЯ 99668 
(714) 633-7280 


Circle 3 on inquiry card. 


more... 


SPECTACULAR 
OFFERS 


WABASH 


ИЗ maxeLL OPUS 


We atock the complete tine of BASF diskattes, 
radi-o-rea! tapes, mag cards, disk packa and 
cartridges. We also carry MAXELL, OPUS and 
WABASH products. All are 100% certilled and 
fully guaranteed. 


Вох nt 10 disketiss: 


ОРОВ 3s8/8d..... s 
BASF явімі.............. 
WABASH sa/sd кәэлееинеғе 
MAXELL . TOO LOW ТО QUOTE. 
5144-10 saciornow available 


Би" 8* 
$20 $21 
23 24 


23 24 
CALL 


Sectoring must be specilled | 


514" or 8" Vinyl Storage Pages ........ 10/65 


LIBRARY CASES 


8" Каз-веһ9/10......... $2.90 
44" Mini Kas-satta/10 ., $2.49 


HARDHOLE DISK PROTECTORS 


LE Reintorcing rings of tough mylar 
protect disk hole edge fram 
damaae. 


5." 
Applicatora. ра Ч 53 
Hardhola Rings (50) ...-.., 56 


DISK DRIVE HEAD 
CLEANING KITS 


Prevent head crashes and 
ensura eror free operation. 


БИ “ос Я“ акканча. $09.50 


wy 


БЕП G-10 CASSETTES ex""-""nsrutwebisé 10087 
(Ali cassettes include box and labels.) 


Се! B cassaties, [7-10 
Sanic, and Cassaetia/B 
Library-Album, ав illustrated, 


for only ...... $8 
є 


ЗМАРАТ POWER CENTER 


Turns 1 cutiat into B. Wall 
mount or portable. Circult 
breaker, lighted switch and 
UL approved. 


Хы 2 maaana 


шшщ” 
"444 шезгенезг =: a 819.95 


We also olisr printer ribbons, printwheels, 
type elements, equipment covers, power con- 
soles, paper supplies, storage and liling еды р- 
mani, furnitura and many other accessories 
tor word and data processing systems. Write 
for our tree catalog. 


VISA » MASTERCHARGE * MONEY 
ORDERS е CERTIFIED CHECK « FOR 
PERSONAL CHECKS ALLOW TWO WEEKS 
» C.O.D. REQUIRES А 10% DEPOSIT * CAL. 
RES. ADD 6% SALES TAX © MIN $2 
SHIPPING & HANDLING « MINIMUM 
OROER $10 » SATISFACTION GUARANTEED 
OR FULL REFUND 


ABM 
PRODUCTS 


83683 CLAIREMONT MESA BLVD, 
SAN DIEGO. CALIFORNIA 82123 


Той Free 800-654-1555 Order Oniy 
For iniarmstion or Са ога Orders 


(7+8) 268-3537 
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142 
144 
144 


DATA 
DATA 
BATA 
саға 
LATA 
RATA 
DATA 
DATA 


DATA: 


DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
һата 
DATA 
рата 
RATA 
DATA 
DATA 
ВАТА 
һАТА 
рата 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
НАТА 
DATA 
DATA 
DATA 
DATA 
рата 
НАТА 
DATA 
DATA 
DAIA 
DATA 
DATA 
DATA 
DATA 
DATA 


4001 .4017.4027 4064, 40606, 41152. 4138: 4147. 4199, 4184 
41932427154 125, £4050 4408.44 15. 4419. 4420 44214425 

4515 $514 r AB ABS 4950. 459294994 145355 45198521 
4$4272«44244:54551 +9615. 4427: 4641:46543, 4723» A781 + 47B4 
47855r5707«4793:4795.4797  4BDO 34 4BO4 4177, 4005 4743 
4955.495797»:513215114551355«5137:?5142:51465 5148323149 

$15 5»5742«45243:25221:5258» 2763» 33405,53595 53510 «3333 
5160»3162»32502,22509,2510»55172«5223,552B +6694. SAPO 

AP .5794 SBAI 5HAA (584A, SHAR 5872659705979 , 152 
SBH4. SPO S TBS 7987 59ҰҮС, Py1:a079 408050715 4094 
8097055239» 42414242, 8244 4246552525253» A237» 5760 

O22 S901 6405264907 GOS G41 Fs 6565427165096, 6097» 5?72 

2958 SPIO e 2050. POM re ALSO 731971304: 2350, 7233, 73315 
7343D,7142,7430:7445.744427424B« 7535, FO FAG Fe 7700 
7702:7715, 770r 77270, 7HAA4 « 7H? À« 7H727 e BOSH BOSE 0065 

BO 728155: 8140¢ 814818) 7028178:81 29.8254. 8278, 82H32 
8440,8447»804431»07774:87?8»:8791487731B7744 8798» 877 

9900 В084 AHE? 8088, 9701 090409705. 08907-89959 e QV VÀ 

FOO POLL PLS PLGA FISK 7157» 7132212679177, ? 328 
Pe J508 9509 r951 1: PLB 07510 Pe 93523 PA PS 
9979 + P44 АЗ. PPOs 9727, PFOA 72279 973BH« 9 744 VH. 

vus vVBTATUVSEFTHTAY 94597, 902« 9903 Аб. бага, 23H 
340.249, 25He 343: 3415 3545 43515 55] 44S (488,45 735 841 35 515 
ALB 68295245245 1554317643497 7254, 775,293, GAR ^ 773,990. 9RZ 
FFH 10474 1046г 1101«411A8451187211970212332 12516 131B 5 1380 
1372, 1422»1523:1426«14410571453» 15115715260» 15225 1530» 15461 
156851870»:1695«1703»3704,1705»51707«1709»1 210» 37111714 
171511715» 180021804: 1BDÀA 1 £813 LBL 74 1817 4 LBP » 17121914 
19221:192301927«1920«1931, 2013: 2073« 2078 +: 20655, 3087» 20913 
21%5,2175»2184924343,2238;2248,2247:2247,2250, 325152244 


2441,2%951,2%%5:2975,1151:31%4»3157,3152,2143:3145.318%,2)74 


31740)32615326153286» 32705 3273» 327?9 1 328105 2352, 3372, 31578 
3329,338143229,35475:23594.: 3703» 5707, 5802» 3080: 3981 , 3882 
aBH5.38v0«X894. 3090, 390153902: 3903. 3907 FAF: 3991 , 4000 
40064009, 4010: 4DUA«410805411224114«4110H2415 7417302 AI 
42605472400 4220: 4272, 47275, 427752 4279 c ао» AGA 042784 ЯЗОН 
#420,4431,4612:44214, 4540, 4409. 4412: 4414: 4620» 442104623 
4625, 8827:4528445351»4718:4720,4722%4729»4801»4811. 4828 
4026) 8825:4837.4839.4882.4989,4Ұ90., 3008. 4997 > 5000-5001 
5003 3005s 5008s 5010650915 5149» 51754«515125163:25171 & 5202 
4214,5432,450а:5772,%8284», 5? 50 SBOP «6079 4084, 8089: ВОН 
AGH? 5086841780193, 61972» 42824 АНА: 82752 АН); 6848? 4457 
A467 ААО АНА, 5798, 577%» 5В012010. 4B172 Al A AS 14 АНІН 
68192158903» 6507 :64215:5704, 5998, #008, 70245 7029 170.585 e 7177 
71B&:7187.7100:7172» ?270, 7447, 0263» 02623,8250, 0275 «8361 
H374.8375» 837918380» 83603: 04682 ,0464 G6345 8544. 86551 155.3 
BOOS BPS Fs 9005s POF Ee 9094, 92134 914049374 

ӨЧҮР 99999997, 999 V? V7 PETS o POS PY VE 
9999,9999,9999, 9999, 9 ?99, 999999979 


FORU TOLLS READ [SBULJ* EAEXT 


DATA 
ГАТА 
рата 
DATA 
DATA 
DATA 
MTA 
DATA 
DATA 
DATA 
DATA 
DATA 
DAFA 
DATA 
DATA 


40.01 pe Oe Gr Orbe 0+0, 1. О. Opa 
Cede Se De Oo Pe Ose Os 2,0: 0.0.3; 0 
DÜ: JDO isr à боб: О» ZDA 
%зйе0е2.0е0 ей» 160;0.013ғ9т0О,1 
9.0.0.0. 5.0 г0у 00 дгДт 0 г Огт 
Зо, 05062220504 D 2702020» 2,0 
9.01 ООО е е0 Е sGeBs Dol ана 
Mo De Gat s0eQe Ge3»s UO» Ю, 1.0.054 
2.0.110 00.0.1 +61 000: 001 0.0 
б0,2:0:0.0; За ОО, 0:2, 8.0.062. 
ОО. 0:0, 3«4Qe ArGe DJ Qs Qe OQ 
1:0 .09 3.060.091. 00 г0 1 Зе Обе 1 
0.0.30 СО; 1 рде0гб Зеб À 
Об Grr DrD Ze Oe Qe 30 
4:040ғ1:0:40.0Ц8:0106011:0ғ0;34 


FURJ*17DZAIREADU ILV¢ J INEST 


ВАТА 
IATA 


КЕЛЕЛЛЕ ТУ 
VehedreAGet 13А ТІЛЕГІН 


CLS11APFUT*HDM MANY К "STEM dos Xo iN 

He IMTIHZ18) -321FN -URH OIHENHAILO 

PORE 16521 КЛ ПОЕТ АН О РП bagi 32 | ТІЛЕ 
АЛГЫЗ РАДА ЕЛИНЕ ДАГЕЛЕ 
RE£ADNI1:IFHT)£127zIHENNT НІМ Ак: 

UZeUO:IRUD X2757THENHU2 »03- дь, А 
POREU orth SHE RT 


LATA 
DATA 
ВАТА 
DATA 
DATA 
DATA 
САТА 
ВАТА 


1020.192 ,9245 GH 22а ea уз АЙ 
КЕПТЕЛЕ ҮЧУН 2, лір. эЛ 
250 4н е 4а 4900 11270011254 
keak h +290. P4 A34 A 3e Ей, 0 
126:211:«2341.243«4193» 27742194244 
20Л:11Ұ:49%2509121,211р,2Л4, 4 
133r32 045614610224, 239 4:006 340 bil 
85510251172 1/0 2049 23H 10 9 


005187000 :С0Т0400 


PRINTPR7 Re ELLEGAL. MOVE " ESCRTHTMVAZ? 
FRINIBH7U» *MITA 
PRINTES42e* *£i1IMPUTJI s IHE TIEFE ER CIAR t 


FROH TOTES IM IMP, * 
I211HhPAUUJtumvpng 


TF Jis-TTTHENDOSUbSROQ 

IFJie*-99tHF ЫЛОО 

IF 417 »0TMENAZO 

PRIMT*GAME EMDED FREE MEMDKY EU B “%МЕНІТЕНІ» 
iFJ1-0THENSUD 

IF 41* JO THES 


py 
LATAE т TER INTRO Ps "ЛГ ШКЕ 
екініғ?ата" “ГІТ 105 1РРЕЕА415423)‹ 


*$3PHINTESAZ," ^i 
|*1THENDUSUB?DOÓD 


өн ы-і» Gag i НЕНА 
Дамы м е ee — JATHENÁdVO 


[з ТЕР НН РАВ И ELNTCUCIS137152 1 426m J- (L8 et 121945296 


J БҮНТДІТ 4 63.5) 

пы Pis EPOKES eX 

ыз МЕСТЬ. (22235 S411 J4 70 СІ I2PORE JH ЈА 
тайлы ЛР) Ud-AATNER 

QU11404 

НЕ 15345 LENCYUS ITI JAR4£(3-422 715) 41 1 £F.J1. JATHENAO 
О 


УИТНИ Им, ap EGAL 2 


И 


вкініНІ?Ә "145 LETTER ^ ЕР т ит 94, * 


“SIPKINTS P42: "LETTER МАХ *) 
ЕН ODO THE RT 


J LLHIL 14812 IE 2^ F TREN AYO 

пестуе д ет (HES 

гук (TOA4TW8 “НІНЕ Te PTL A АБС СЫ )- An NEAT 
кейігін 1 РОА 


И EJ24 FILO JA) 


ILU(J41 THENSGO 


4} МИ (set 1515 6.210.) 

e$ АТИ ПИ ОП: IS 

1} ISTAHKT-ZOTHEMÁAGO 

ISTART. 1 

FDRJI^ITDJIFDRJ2«1TUÜJEFIR? Г ЕТО 
IFJ1-JJDRJIzJiÓ0SJz2«J31TIHEH5v0 
IJet72911.€ 2132) 8€L (422 822391. 4 J31 

MISURE 100: JFIu-oTcUEHSTO 

ГПЕ,744 | Зита POLS SS PUR E 46 12 HENT 

PORE TH82/»sL£ РАЛ РПҺЕТАНЛОЫ {Ду AAS ОРЕЛ Л, 14 JY) €A4 


зарин. INLOGT XT 
v 


'SEPRINTQ?42.* *;TIHFÜTIUS 
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uPA TIhMüARbBGNUO? 2L 6,412 ETINOIARDE2213 C6 923 S BUARDCZ22) "L9 139 

172 PROIHTE;3U TINE AT 

А PRINTEAUDO"CAST APE ТКБ BO*SIPRINTOSBAC*EPEFLT TICHMR OLED AA САС АЛГІ ННІ» 
2404 Tal LIO 

ло KENIJA: AT SUPREME "TRS BO MANTR" ETERIGTMTART."MEM LAUT рч re HP 9p Ем ТОНН 


NATIONAL BESTSELLER 
"A major contribution to | 


һо99 
Ato 
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AF J*1 THE 470Q 

FOR1I-4710JA18TEPZ71:1FDRIT*OTO)41]I94j5 [2c CE TROARD (3 e^t THE HA vh 
ІРІЗПАРЫ 1-2) «QUUJITUART C] -1 2: OORT Bnet #117 ОТИҒНАФО 
zFIBDAEDP-202 OUNTPO^KD(OI £20) -O TIME HO 

(Met 61390272 1 ОИ DUIS 2DDEXBV1006 2 1F da D THEA AV 

ТИПА -A Ymi CH EL Pot 1: СОЦ 720 

E12 INTCÍLV-1171533 IL 9L 9 ЕТ 

АЗ E TOLD) à CA AN Е РОВЕ SL Сат Фад PORE Jtt $2 
PRINTe23ID TIE S A 

PRINTERA O "LASI HOVE IRS дп Сие (1) «An CHR СНОС БА) 
FRIR PARA: SPEI T +378; (GOTOGO 

NERTI7CLIIGRIACAT ТЕ BO NDES НОТ  "ITCRINTDASAR "MARKER A МПМЕ РИТ} uoo 
REM CHECK MOA^AFD 

іе 

FORI LAATTOJA STEFA IFOR ето  ЛеГІНІСІІҒІНСӘМО(11 GTH нче 
[O»t€INTICI1-472/2112915241241 

SALOME Ih 

КЕМ CHOCK SIX POSSERLE MOVES 

ЕЕК 1 TOAL ЕН ШЕП (hs 201 -0T HEHBZ5 

СОЛО: ІҒІМ OTHEHH7S 

K2e21:IFKk ЗС: $ 

КЕМ LHEEM FORK FOüNFLICTS 

FORIt I1 [TLISFDR, ^ ГОТ J12 JZTHENOSO 

ТМ» 4 JI PARC Re LI PELL C22 ORM ibe h 5 ЈЗакыгкь 11 

205469100: IF [=O THEME 

RISELTILTESISTLMERBIERIT Eri 

IFIU»OTHENDSO 

безл ТНА "ВЕН енгінЛеніі 

H22]3AHEh мА € 17) rGOBUBVADO 

JF IMs OTHERS 

М?=К у: МН REH:GOSUBVAOD 

WERT J71J1 

{ЕГА Т, Olit HUS 

по СІНЕНУЗФ 

ні +1 

М Х117:1) 

IT} > НН 

ЕТ УП, TRE BHO НАМ“ ЕР INS OPED. NEM LETTERS Е ОК 112500: NEXT 0010400 
LHOAND Ii Ob LA [BÜOAABEL S) LA 

IFLA ATHEHLA-L &- Т 

ОН Lò GOTO V55.954A, 957 

23€ECHR$1L 24 44 SCHR ағала PCHRD LL 54 55 ) dé POSSE 
Fí-CHRHRTiQLAtTAÀAIKRCHRSCUTA od 233 CHE Ц arn? FONT ESE 
I9-CHRIILSZ FAd КНЕЗ СЕ E540 LECHE EE #144 


computer technology 
literature. —computerworid 


a M. F 


% 


я =» А КЫ 
A WA М. 
The book that has the | 
experts cheering 7 


Robert W. Lucky, Bell Labs, in 
The Instituta: 
"This is a wonderful book— 


958 PRIHTEAZZ:*LAST HOVE ТЕЗ BQ*'EIFRIMIBADar*SPLLT ЗОЖ МЕЗ, — t4 : к 
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9105 IFIU«TlVOUCARCH O2 THEN. 9259 

"94110 LEEW LUULAV|NTTHENYZ2O0D 

214% HERY OOTO "275 

92900 M»M-19 

9205 Hi«Miid 

9210 FOR W2=NTOMAT TF Lae 1 VOCAB HZ? TEHTI 
$220 НЕХТ НТО 275 

9550 [uz J74-Ad ERE TURA 


7279 


IWON A^ RETURN 


9100 REM SEE TF BOARD IS ОРЕН FOR ПРЕ ПР МИ 
9310 KT*IJATIKWZI SZ [E TBOARDIAS В — OTHENS OG 
9570 ҚЗ ТЕТЫ S Z2 E IFIBOAREDLA9) — OTHIN VILE 
9325 K"*IUKTUKe L2 2 JF TPDARD R2 OT HL НУРЛАТ 

FIJO H9eI4KT кта) 2 IF 2 PDÜARI CP? OLMERV ATO 

9340 I4x1:HETURM 

9140 IUxO:MEDARTHR & 10) e$ 2RETURH 

F400 REM CHECK CROS& NORMA 

9405 КЭЙ 2-A7-K2—h2:& Н ОАА TI RAB- TIA? д 
94:0 FOÜRASeXKXTOUKGSTEPK2 !RAnkAT1IEFTIINIARDERT.) LANIER МИ Ы) 
9412 ПАПА КО) = LANDA et* T ENYA 40 

9444 60109420 

#415 К7=0100109430 

FATO K?7»k7*12EKA) 

9430 NEXT 

9446 FORKS*ETÜR: ЗРК ЗАРЕ (KS) TMENTAASD 

¥450 HEXTZHPOAKD UR 410315 1 2 JM«OTEE TEM 

V450 ОМ KS СОТО 9470. ?4DO» Fl B4 a0. 95 4D. 9 RO 
F470 Бариз [uz 1: EF ТШЕН 

VARD KTeIBOARD(HZ2-hR 222105 COTRA Z T Az ANGINA 
бато кВвебінЕ ІШЕМ 


and many readers will want to 
cry out, ‘Hey, that's тег” 


Robert Pirsig, engineer, author of 
Zen and the Art of Motorcycle 
Maintenance: 
“A superb book, one that 
computer engineering has 
deserved for a long те." 


Samuel C. Florman, engineer, in 
The New York Times Book 
Review: 

"Mr. Kidder's splendid book 
goes far toward reviving 
Huxley's prophecy...of a worthy 
literature of science and 
technology.” 


AVAILABLE AT BOOKSTORES OR CALL TOLL- 
FREE (800) 343-9205—and use your American 
Express, Visa. or MasterCard (5100 will ba 
charged tor postage and handling) 

95] 


9510 K722MDMANDUNDT I K22 2 TU-K74 (C27? Ha 1 1nnS UP ОО 

"520 KBrDIKETIHRM 

F540 KT^LBDARECHZ7-K 20) IKO 190ARCLMZ IND NT EM ГУ bri PPRHAII. 
9560 ІНИЯЛІУІ 00: RE TIEN 

9540 KFe«IRÜDARDELH7-A2-K2) ZEB LANARI AS-A T 

Ұ570 Ik-(72V8K224 CO THAO НА SLURS OU: HE ОН 


сор 
| each of THE SOUL OF А NEW MACHINE] 
| (491705-05021) | 


| Ol enclose a check or money order payable ta | 
9500 KefROARDEMZ R22 IAB EEDARD HC ENT EI) Саш = Сару ПИА аео 


: ancluding $1.00 lor postage and 
v590 14-12293H4) (77487) IKE 1 GDSUBS 1 002 KE TURN 
X400 LY MIIOIRHAVZOUIM, TIHA PIBDSUHT/ZSOINI WIIN NA | handing; СА, МУ. MA residents include md 


VASO км MZIOUARUDVZQUIM; TINS LIQUSUBSZ50181 4 1LV(432 4811242» [LV (M4) вмз | tax) 


¥ATO ың 6: КРФМ» ONN нуһаз Charge впсап Expres 

vé) іп ОЕМ CA AMT HEN | ny bm s OVea MasterCard | 
улаа МАНИ ФИО NTAAD | Account Number | 
Parad ің (until СІН Ц VLA HT T VH 
VAA и осете раннее ама) Е Expiration бац | 
YANG (nit опа NYAYO 

ғыт b РИН 

9A9Q (LÀ ETL JSH O LEILI -MIILI MZ хоз 4=64 RE TURM 

47105 ізің AGILE UN FUL “гіт EV-CLIEEZ21 9 C1L5gCLO0) 4L 9-2 

муо ины 

а) 0 АН ТЕ Е "OTHEANRU TURN 

Фуко HH LV. ШІП УРАА ГААТ гЬ 

Ч?АЗ Hi FURL Ци 

УРА AS ДТК CHR 

эльф A SEE uh 

ұлып HÀ dribbe 

Yaun | peel y ОТВ AAMLETFURL2-6TDASILFRINTEHRSIFEERGO H 49.2701 
ЧНО НЕХТ РЕПНТ*” “SNE NT SRE tL 
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| *Pigass anjar 4-41 number to lofi of your name 
| (MasterCard only 
| Send 1o Little, Brown Distribution Center 
200 West St., Waltham, MA 02154 m 
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Generating Programs 
Automatically 
Let Your Apple II Do the Programming 


Wouldn't it be great if your com- 
puter could write programs? Or if it 
could write those portions of your 
programs that you find most tedious? 
With the three utility programs 
described in this article, you simply 
answer a few questions interactively, 
and the computer automatically 
generates the Applesoft BASIC pro- 
gram for you. 

The three programs are written in 
Applesoft BASIC, but they can be 
easily modified to run in, and 
generate programs for, another ver- 
sion of BASIC. The utility programs 
generate BASIC programs for these 
three sections: 

e Data entry section: the area where 
repetitive prompting, input, and 
range checking are performed. 

eData output section: the part of 


Jacob R Jacobs 
1903 Fordham Way 
Mountain View СА 94040 


your program that requires a careful 
determination of the tabs for printing 
headings and for printing the data in 
columns where the first or last 
character or decimal point lines up. 
e Instruction section; most programs 
begin with instructions on how to use 
them, or provide some introductory 
text. You must be careful that the text 
doesn't wrap on the screen in the mid- 
dle of words. It is also time consum- 
ing to center headings. 


To create a program using these 
utilities, simply run the utility pro- 
gram and answer the questions. 
When you are finished, the utility will 
generate a BASIC program and store 
it in a text file. To use the text file, 
just EXEC it into your program. 

Listing 1a shows a sample dialog 


Listing 1: Products of the CREATE INPUT program. Listing 1a shows the sample dialog 
(the user's inputs are indicated in lowercase), while listing 1b shows the program 
generated in response to CREATE INPUT 5 queries. 


la 
HOW MANY VARIABLES? 3 


DIMENSION OF ARRAYS? 20 

NAME ОР VARIABLE 1 ($ FOR STRING) 
Titem$ 

PROMPT LINE FOR ITEM: 

fenter product description 

NAME Of VARIABLE 2 ($ FOR STRING) 
?рг 

PROMPT LINE FOR PR: 

7Zunib price 

DO YOU WANT A RANGE CHECK (Y/N)? y 


MINIMUM ACCEPTABLE VALUE? 0 
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MAXIMUM ACCEPTABLE VALUE? 10000 
NAME ОР VARIABLE 3 ($ РОН STRING) 
тап 

PROMPT LINE ҒОН QN: 

7quantity 

DO YOU WANT А RANGE CHECK (Y/N)? y 
MINIMUM ACCEPTABLE VALUE? 1 
MAXIMUM ACCEPTABLE VALUE? 144 

VAR. INDEX FOR TERMINATION? 1 

WHAT IS THE TERMINATING VALUE? end 
STARTING PROGRAM LINE? 1000 


INCREMENT FOR PROGRAM? 10 


for the input program. Assume that 
you want to enter a product name, 
price, and quantity, and then print 
out a formatted invoice that shows 
quantity, product name, price, ex- 
tended price, and total, These utilities 
will help you write the program, but 
they won't do the entire job. You 
must fill in the middle, and modify 
the automatically generated рго- 
grams where necessary, 


First, run the CREATE INPUT pro- 
gram. After it has finished, a BASIC 
program will be generated and 
displayed on the screen. You will be 
asked if you want to save this pro- 
gram on the disk, and if so, under 
what name, Listing 1b shows the pro- 
gram that results from this dialog. 

You are also asked to indicate the 
number of variables you are using, in 
this case three: ITEM$, PR, and QN. 
You are then asked to provide the 
dimensions of the arrays that these 
variables will require. In this example 
we will have not more than 20 items 
on an invoice. Note that you are 
asked if you want range checks for 
numeric data only, not for string data 
such as ITEMS. 


DIM ITEM$(20),PR(20),QN(20) 

Та1 

PRINT "ENTRY ";I 

INPUT "ENTER PRODUCT DESCRIPTION 
":ITEHSCI) 

IF ІТЕМ&(1)="ЕМОЧ GOTO 1100 

INPUT "UNIT PRICE ";PR(I) 

IF PR(I)«O0 OR PR(I)>10000 GOTO 10 
50 

INPUT "QUANTITY "iQH(I) 

IF QH(I)41 OR QN(I)»5155 GOTO 1070 
1=1+1 

: GOTO 1020 


Listing 2: Sample dialog from the CREATE OUTPUT program. 


HOM MANY VARIABLES? 8 

NAME OF VARIABLE 1 ($ FOR STRING) 
т Q! 

WIDTH OF FIELD? 4 

DECIMAL DIGITS? 0 

HEADING 17 QUAN 

HEADING 2? 

HEADING 3? ---- 

NAME OF VARIABLE 2 ($ FOR STRING) 
? ITEH$ 

WIDTH ОР FIELD? 12 

HEADING 17 PRODUCT 

HEADING 2? DESCRIPTION 

HEADING 37 ----------- 

NAME OF VARIABLE 3 ($ FOR STRING) 
? PR 


WIDTH OF FIELD? 8 

DECIMAL DIGITS? 2 

HEADING 1? UNIT 

HEADING 2? PRICE 

HEADING 37 ----- 

NAME OF VARIABLE 4 ($ РОЯ STRING) 
? EP 

WIDTH OF FIELD? 10 

DECIMAL DIGITS? 2 

HEADING 1? EXTENDED 
HEADING 2? PRICE 

HEADING 3? -------- 
STARTIMG PROGRAM LINE? 3000 
INCREMENT FOR PROGRAM? 10 
SPACE BETWEEN COLUMNS? 1 


Listing 3: Sample dialog from the CREATE INSTR program. 


APPROXIMATELY HOW HANY LINES? 20 
TYPE 'CONTROL-Q' TO QUIT 
ANSWER QUESTIONS WITH 'Y' OR 'N' 


TYPE LINE 1 
INVOICE PROGRAM 
TYPE LINE 2 


ТҮРЕ LINE 3 


THIS PROGRAM WILL PRINT AN INVOICE OR 


TYPE LINE 4 


PURCHASE ORDER FOR UP TO 20 ITEHS. 


TYPE LINE 5 


WHEN PROMPTED TYPE PRODUCT DESCRIPTION, 


TYPE LINE 6 


UNIT PRICE AND QUANTITY. ТҮРЕ "'EHD' 


TYPE LINE T 


FOR PRODUCT DESCRIPTION WHEN DONE, 


TYPE LINE 8 


INVOICE PROGRAM 


THIS PROGRAM WILL PRINT AN INVOICE OR 
PURCHASE ORDER FOR UP TO 20 ITEMS. 
WHEN PROMPTED TYPE PRODUCT DESCRIPTION, 
UNIT PRICE AND QUANTITY. ТҮРЕ ‘END! 
FOR PRODUCT DESCRIPTION WHEN DONE. 


DO YOU WANT TO CHANGE А LINE? Y - 
WHAT LINE? 1 
INVOICE PROGRAN 


IS THIS THE RIGHT LINE? Y 
TYPE LINE 1 
INVOICE PROGRAM 


INVOICE PROGRAM 


THIS PROGRAM WILL PRINT AN INVOICE OR 
PURCHASE ORDER FOR UP ТО 20 ITEMS. 

WHEN PROHPTED TYPE PRODUCT DESCRIPTION, 
UNIT PRICE AND QUANTITY, ТҮРЕ 'END' 
FOR PRODUCT DESCRIPTION WHEN DONE. 


DO YQU WANT TO CHANGE A LINE? Н 
STARTING PROGRAM LINE? 10 
INCREMENT FOR PROGRAM? 10 
10?748( 13) ; "INVOICE PROGRAH" 

20? 


30?"THIS PROGRAM WILL PRINT AN INVOICE OR" 


HO?"PURCHASE ORDER FOR UP TO 20 ITEMS," 


50?"WHEN PROMPTED TYPE PRODUCT DESCRIPTION," 
607"UNIT PRICE AND QUANTITY. TYPE 'END'" 


T0?"FOR PRODUCT DESCRIPTION WHEN DONE." 


Circle 54 on inquiry card. 


INTRODUCTORY OFFER! 


Turn your Micro-Computer into a Mini-Computer. 
Try the world's #1 programming language-COBOL! 
Finally at а price you can afford and with na riski 


Introducing... 


NPS-MICRO-COBOL 


This is the Naval Post Graduate School Cobol 
that you've heard so much about. Designed to 

ass the stringent government Hypo-COBOL 
ests used by GSA in their Compiler Certification 
Program. This is the first public release ol 
version 2.1. This is an elaborate ANSI-COBOL 
Subset. Comes complete with users manual in 
DeLuxe three-ring binder, 


9 Perfect for learning COBOL. 
Perfect for taaching COBOL 
FREE sample programs included 
Runs in 24K 


Requires 8080, Z-80*, or 8085 and 
standard CP/M* system 


Provided on standard 8" disk or 
Northstar Double Density CP/M 5" 


Only $69.95! 
FREE ALGOL INCLUDED! 


FREE BONUS. All purchasers receive a 
FREE copy of NPS-ALGOL at no extra 
cost. A favorite language in Europe, 
ALGOL is the original structured lang- 
uage. Comes with FREE sample programs. 


MONEY-BACK GUARANTEE. If you're nol 
completely satistied with this soffware. You 
may return it within lifteen days for any 
reason and get a full refund. 


Send Check, Money Order or Credit 
Card information and order a copy 
today! Please add $2.50 shipping 
and handling on all orders. 


Credit Card buyers: For ExtraFast 
service call (415) 527-7730 


! Order from: The Software Review 
| 704 Solano Avenue, Aibany, CA 94706 


| Yes, | wanl te run COBOL on my system! Enclosed find 

Í $69.95 plus $2.50 shipping /Randling (California | 
residents please add appropriate sales tax). | will ] 
receive the NPS-COBOL system plus a FREE capy ol 

| NPS-ALGOL. | understand thal | may return the 

| software within 15 days if по! completely satisfied | 

| for a full refund. 


| МАМЕ 
| СОМРАМҮ 
| STREET 
CITY 
| STATE ZIP 

| AMOUNT ENCLOSEO $ 
Disk size desired: 5" 8“ 

| L1 Check Enclosed С) VISA 

| CJ UPS С.0.0. O Mastercharge 
| Card number 


| Expiration Date 
| Signature 


ГІ Check here for more information 
| CPIM ts a (rademark of Digital Research and Z-BO 15 а н 
ALL al Zilog 
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Listing 4: The completed invoice recording program. Lines 5, 1100, 2000 through 2040, 
and 4000 through 4040, were added by the programmer. Lines 2500 through 2530 were 
generated by CREATE INSTR, as were lines 10 through 70 and line 4050. All other lines 


were generated automatically. 


5 НОНЕ 
10 PRINT TAB(13); "INVOICE PROGRAI" 
20 PRINT 
30 PRINT "THIS PROGRAM WILL PRINT AN 
INVOICE OR" 
AO PRINT "PURCHASE ORDER FOR UP TO 2 
0 ITEHS." 
50 PRINT "WHEN PROMPTED TYPE PRODUCT 
БЕЗСВІРТІОН," 
60 PRINT “UNIT PRICE AND QUANTITY. 
TYPE 'END'" 
10 PRINT "FOR PRODUCT DESCRIPTION Wi 
EN DONE.” 
BO PRINT 
1000 001 ITEHS{20) ,PR( 202 ,QN(20) 
1010 1-1 
1020 PRINT "ENTRY ";I 
1030 INPUT "ENTER PRODUCT DESCRIPTION 
и; ITEME(I) 
1040 IF ITEMS(I)c"EUD" GOTO 1100 
1050 INPUT "UNIT PRICE ";PR(I) 
1060 IF PR(I)4O0 OR PACI)>10000 GOTO 10 


50 
1070 INPUT "QUAUTITY От) 
1080 IP QN(I)€! OR ОМС) эі GOTO 1070 
1090 IsI«1 
GOTO 1020 
1100 HxI-1 
2000 ТТз0 
2010 FOR 8:71 ТОМ 
2020 ER(I)sQUER ) *PRUIU) 
2030 TT=TT+EP(H) 
2040 NEXT Н 
2500 PRINT ТАВ(А) ; "INVOICE FOR" 
2510 PRINT TAB(14); "ACIE COMPANY” 
2520 PRINT TAB(14);"123U MAIN STREET" 
2530 PRINT TAB(14) ; ARYUHERE, USA" 
3600 PRINT 
3010 PRINT TAB(2) ; "QUALI" ; 
3020 PRIIT TAB(9) ; "PRODUCT; 
3030 PRINT TAB(22) ; "UHIT"; 
3040 PRINT ТАВ( 30) : "ЕХТЕПЮрЕр" ; 
3050 PRINT 


аз 


In order to terminate the data-entry 
loop, you are asked to give the index 
of the variable on which to terminate. 
In this. case you answer 1 (ie: the first 
variable, ITEMS), The terminating 
value is END, since you have no item 
called END, Finally, you are asked 
for the starting program line and in- 
crement, Since you will be pulling 
these program segments fram text 
files by using the EXEC feature, you 
must be sure that the program ranges 
do not overlap. 

You must write the substance of the 
program yourself. In line 1040 there is 
a GOTO target that does not exist. 
This will be the first line of your own 
program. lt will set M—1—1; M now 
contains the number of items in the 
invoice. Here is the program you 
might add: 
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3060 PAINT TAB(U);""; 
3070 PRINT TAB(7); "DESCRIPTION"; 
3080 PRINT TAB(21]; PRICE"; 
3090 PRINT TAB( 31) ; "PRICE"; 
3100 PRINT 
3110 PRINT TÁB(2);"-——-"; 
3120 PRINT TAB( T); tee 
3130 PRIUT TAD(21) ;"«----"t; 
3180 PRINT TAB( 30) ; Mewar nt 
3150 PRINT 
3160 FOR I=} ТОН 
3170 AsQUCI) 
3180 Weed 
t Оя=0 
3190 osua 60000 
3200 PRINT TAB(6-LEN(AS) ) 1A 8; 
3210 AS-ITEM&(I) 
3220 PRINT TAB(19-LEEH(A$)) A$; 
3230 A=PR(I) 
3240 Wiad 
: Dae 
3250 GOSUB 60000 
3260 PRINT ТАВ(28-ГЕН(А48));А6; 
3270 А=ЕР(І) 
3280 9110 
з ужа 
3290 GOSlB 60000 
3300 PRINT TAB(39-LEN(A$) ) ;A $i 
3310 PRINT 
3320 HEXT I 
#000 A=TT 
1010 60518 60000 
1020 PRINT 
1030 PRINT ч TOTAL"; TAB(39-LEIH (A32) 54 
$ 
ЧОЧО PRINT 
4050 PRINT "PLEASE REMIT WITHIN 30 DAY 
5. THANK YOU* 
5000 END 
60000 4зІНТ(А971070%».5)/(1070%) 
60010 А%5ТВ%(А) 
60020 RETURN 


2000 TT =0 

2010 FOR N = 1 toa M 

2020 ERN) = QNI(N}*PR(N) 
2030 TT = TT + EP(N) 
2040 NEXT N 


TT is the running total, Next you run 
the CREATE OUTPUT program. 
This program calls a small 
subroutine, which is to be located at 
line 60000: 


60000 A —INT(A*10!ID^56 --.5)/(101 D 96) 
60010 AS-STRS&A) 
60020 RETURN 


This subroutine converts the numeric 
variable A to a string variable A$. 
W% and D% are the width and 
number of decimal places, respective- 
ly. W% is not used in this version of 


the subroutine. 

The CREATE OUTPUT program 
asks for the names of the variables 
you are using. In this case, you would 
answer: ОМ, ITEMS, PR, EP, since 
you want the data printed in a dif- 
ferent order than it was input. You 
are asked to provide three lines of 
heading for each column, The head- 
ing widths cannot be larger than 
those specified in the WIDTH ОР 
FIELD] question, The complete 
dialog is shown in listing 2. Note that 
you can also specify the space be- 
tween columns. 

The last program creates screens 
full of instructions for you. It is a 
simple-minded text editor that 
generates print statements with the 
proper tabs. After you type in the text 
(without the line numbers and PRINT 
symbol) you have а chance to 
change any lines that need correction. 
Since lines are not numbered, you 
have to guess which line number is in 
error, The program confirms the line 
by printing it before you are asked to 
replace it. No line or character inser- 
tions or deletions are permitted, but 
you can always edit the completed 
BASIC program by adding or 
deleting lines. 

Listing 3 shows the dialog for 
creating the instructions for your in- 
voice program. Listing 4 shows the 
completed program, including the 
subroutine at 60000. Lines 4000 
through 4040 had to be added to print 
the total. Listing 5 is a sample run of 
the invoice program. The CREATE IN- 
STRUCTIONS program has also 
been used to create the company 
heading (ACME COMPANY) on the 
invoice. Only some of the line 
numbers of the generated program 
had to be changed, The example in 
listing 3 does not show the creation of 
the invoice heading. 

All of the programs work in essen- 
tially the same way. The variable 
PLC (Program Location Counter, a 
term borrowed from assembers) is 
used to keep track of the statement 
number assigned to each created pro- 
gram step. In the INPUT and OUT- 
PUT programs, each line is placed in 
the variable L$(J}, where J is the Jth 
line. Let's decompose statement 360 


in the CREATE INPUT program. 
Tex! continued on page 362 


Get the Most from Your 
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PC-8001 with RACET NECDOS 


RACET NECDOS does more for your PC-8001 than any other 
DOS. It's faster. more efficient and easier 1o use. {I's upward 
compatible with the disk operating system supplied by NEC $ 
loaded with extra features to let you stretch Ihe limits of your 
system. It's only $175, and what's more, BASIC-based TRS-80” 
soltware can be converted to КАСЕТ NECDOS via a set of 
convert programs. 


Greater speed without sacrificing RAM - RACET NECDOS is 
over 2% times faster for random file reading and writing, up to 
2.3 times taster for sequential ИО... and 15 times faster for 
loading screens. Bul RACET NECDOS takes up no more RAM 
space than the factory supplied DOS Many disk МО functions 
have been relocated in the disk drive computer. And machine 
language files can be saved and loaded from diskette, further 
minimizing RAM usage. 


User friendly and self-protective - RACET NECDOS makes 
programmming easier. BASIC and OOS commands may be 
intermixed. Help and Error messages are displayed in English. 
Syntax errors cause display of the offending line. "AGAIN" and 
"HELP" commands as well as a directory ulility provide 
additional assistance. A unique "SUPERZAP" feature permits 
diskette modification and repair of blown diskettes. А 
"CONVERT UTILITY" simplifies conversion from factory DOS. 


File password protection, full color and ROM support, diskette- 
size files and elimination of MOUNT and REMOVE commands 
are other advantages. 


Options and Expansion - Want to do even more with your PC- 
80017 RACET gives you the capability. Options include a 
machine language sort package ($50) and an (SAM (binary tree) 
file handling system, the KFS-80 ($150), There is RACET 
NECDOS for hard disk (Winchester) users, and even а CP/M 
call-compatible version. For more advanced programming, the 
RACET NECDOS Enhancements and Ulilities package gives the 
more sopohisiicated user an elaborate set of extensions and 
utilities. RACEner', a networking package, will be available in the 
firs] quarter of 1982. 


Continued Support - Through the RACET NECDOS User's 
Group Newsleller we will answer your queslions, share 
applications and operating lips, and provide information on 
enhancements as they become available. 


No one gives you more than RACET COMPUTES. To get the 
most from your PC-8001, write or call today 


"НАСЕТ NECDOS and RACEnel are trademarks of RACET COMPUTES, LTD 
""TRS-B0 is a Trademark of Tandy Corporation 
*** CP/M i5 a trademark of Digital Research 


= RACET computes e 


integrity in Software 


RACET COMPUTES, LTD. 
1330 N. Glassell, Suite M 
Orange. СА 92667 (714) 997-4950 
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Listing 5: Sample run of the invoice program of listing 4. 
INOICE PROGRAM 


THIS PROGRAM WILL PRINT АН INVOICE OR 
PURCHASE ORDER FOR UP TO 20 ITENS, 
WHEN PROMPTED TYPE PRODUCT DESCRIPTION, 
UNIT PRICE AWD QUANTITY. TYPE 'END' 
FOR PRODUCT DESCRIPTION WHEN DONE. 


ЕСТЕ 


ЕКТДҮ 1 
ENTER PRODUCT DESCRIPTION DOG 
LEGAL NOTICE UNIT PHICE 19.95 
US POSTAL SERVICE ОШАПТІТҮ 5 
STATEMENT OF OWNERSHIP, MANAGEMENT ENTRY 2 
AND CIRCULATION ENTER PHODUCT DESCRIPTION САТ 
(Required by 39 U.S.C, 3685) UNIT PRICE 12.95 
1. Title of publication: 8YTE QUAMTITY 1 
2. Data of tiling: September B, 1987 ENTRY 3 


d Frequency ol issue: Monthly. 

ЗА. Number of issues published annually: IZ 

ЗВ. Annum! Subscription Price: $19.00. 

4. Complete mailing addrass o! known olfice ol 
publicatton: 70 Main Streal, Peterborough, N.H. 03458 

5. Complete mailing addresa of the haadquartars 
or general businass offices of the publishers: 7227 
4venve of Ihe Amencas, Мам York, № Y. 10020. 

8. Full names and complete malling address oj 
publisher, adilor, and managinag editor: Publiaher, 
Мпа Londoner, 70 Мам Street, Peterborough, N Н 
03458, Editor, Christopher Р Morgan, 70 Main Street 
Peterborough, NH 03458; Manageg Editor, Mark 
Hass, 70 Main Siree!, Paierborough, N.H. 03458 

Т. Owner. The owner 5 McGraw-Hill, те. 1221 
Avenue of fhe Amencas, Naw York. МҮ 10020. 

| Stocknolders потр 1 percent ог mie of stock are: 


ENTER PRODUCT DESCRIPTION ELEPHANT 
UNIT PRICE 999.75 

QUANTITY 3 

EHTRY 4 

ENTER PRODUCT DESCRIPTION END 


INVOICE FOR 
ACHE COMPANY 
1234 MAIN STREET 
ANYWHERE, USA 


Donald C McGraw, Jr, Harold W McGrew, Jr; Jonn i 
McGraw; Wiliam H McGraw: June M McBroom, 


Елгайніп McGraw Webster; АЙ of 1221 Avena af the QUAN — PRODUCT UNIT EXTEEDED 
| Americas, New York, N Y. 10020, Pubic Employees DESCRIPTION PRICE PRICE 
Retirement Board of Ohio, 277 East Town Street, Colum: (ы йек. ne ee s eee - 
hus, Orvo 43215 
8. Known bondholders, marigagens, and olhar 5 BOG 19.95 99.75 
security holders awning or halding 1 parcenl ar 1 CAT 12.95 12.95 
mare al total amount сі bonds, morigages or alher 3 ELEPHANT 999.75 2999.25 
securitias: None 
9. Мей applicable. 
10. Extent and nature ol circulation: TOTAL 3111.95 
Actual 
Average No. Caples PLEASE REHIT WITHIN 30 DAYS. THANK YOU 
Na. Coples ої Single 
Each Issue Issue 
During Published | — 
Pt my ues lo Listing 6: The program-generating utilities, CREATE INPUT, CREATE OUTPUT, апа 
‚ Total No. Copies Ет i^y CREATE INSTR. 
‚ Paid Circulation 
1. Sales through CREATE INPUT 
daaiera and carriers, 
sirget vendors and 
блины antem. 33743 10 INPUT кү! НАНҮ VARIABLES? Ч;Н 
2. Mail Subscription — 160,889 20 INPUT "DIMENSION OF ARRAYS? ";M 
. Total Раю Circula- 30 FOR Т=1 TO N 
; == “м 194,632 : MODE(I)-0 
Pun : NEXT 
means samples, 40 FOR Т=1 TO N 
p рек зад. and 50 PRINT "NAME OF VARIABLE ";I;" ($ FOR STRING)" 
ee di 60 INPUT ҮТ) 
‚ Coples nol | 70 IF RIGHTS(V$(I),1}="$" ТНЕН HODE(I)z3 
istribuled 80 PRINT "PROMPT LINE FOR ";V$(I);*: " 
ана 90 INPUT РФ(1) 
spoiled alter printing — 3.896 2179 100 ІР MODE{I}=3 GOTO 160 
EA irom news ‚а — M 110 INPUT "DO YOU WANT A RANGE CHECK (Y/N)? ";Z$ 
a 5 ) E ную ші 
а. Total 205958 рй n cab t THEN НОрЕ(І)-1 
11, | certify that the statements made by те а 
above are correc! and compisia. 130 IHPUT "HIHIHMUM ACCEPTADnLE VALUE? ЫЗА І) 
ВҮТЕ 140 INPUT "MAXIMUM ACCEPTABLE VALUE? ";HV$(I) 
Virginia Londoner, Publisher 150 МОБЕСТ)=2 
160 NEXT I 


170 IHPUT "VAR. INDEX FOR TERMINATION? ";T 
180 INPUT "WHAT IS THE TERMINATING VALUE? '";TV$ 
190 INPUT "STARTING PROGRAM LINE? ";FR 
200 INPUT "INCREMENT FOR PROGRAM? ";INC 
210 DIM L$(5«3*N) 
220 PLCsFR 
$ Jat 
230 L$(J)SSTRS(PLC)«" DIM * 
240 FOR Іс! ТОМ 
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It's really quite basic: time is 


money. 

And BASIC takes a lot more 
time and costs a lot more 
money than it should every 
time you write a new business 
software package. 

Especially when you 
could speed things up with 
dBASE II. 


dBASE II is a complete 
applications 
development package. 


Users tell us they've cut the amount of code they 
write by up to 80% with dBASE II. 

Because dBASE II is the high performance relational 
database management system for micros. 

Database and file handling operations are done 
automatically, so you don't get involved with sets, lists, 
pointers, or even opening and closing of files. 

Instead, you write your code in concepts. 

And solve your customers' problems faster and for 
a lot less than with BASIC (or FORTRAN, COBOL 
or PL/T). 


dBASE II uses English-like commands. 


dBASE II uses a structured language to put you in 
full control of your data handling operations. 

It has screen handling facilities for setting up input 
and output forms. 

It has a built-in query facility, including multi- 
key and sub-field searches, so you can DISPLAY 
some or all of the data for any conditions you want 
to apply. 

You can UPDATE, MODIFY and REPLACE entire 
databases or individual characters. 

CKEATE new databases in minutes, or JOIN data- 
bases that already exist. 

APPEND new data almost instantly, whether the 
file has 10 records or tens of thousands. 

SORT the data on as many keys as you want. Or 
INDEX it instead, then FIND whatever you're looking 
for in seconds, even using floppies. 

anize months worth of data in minutes with the 
built-in REPORT. Or control every row and column 
on your CRT and your printer, to format input and 
output exactly the way you want it. 

You can do automatic calculations on fields, 


Circle 35 on inquiry card. 


IS THI 
COSTING YOU. 


records and entire databases 
with a few keystrokes, with 
accuracy to 10 places. 

Change your data or your 
entire database structure 
without re-entering all 
your data. 

And after you're finished, 
you can protect all that 
elegant code with our run- 
time compiler. 


Expand your clientbase 
with dBASE II. 


With dBASE II, you'll write programs a lot 
faster and a lot more efficiently. You'll be able to 
write more programs for more clients. Even take 
on the smaller jobs that were out of the economic 
question before. Those nice little foot-in-the-data- 
base assignments that grow into bigger and better 
bottom lines. 


Your competitors know of this offer. 


You don't have to believe us. 

Because you can try it out for yourself, free for 
30 days. 

If you're working with a 48k CP/M system, call for 
our dealer discounts and OEM run-time package prices, 
then take us up on our money-back guarantee. Send 
us your check and we'll send you a сору of dBASE II 
that you can exercise on your system any way you 
want for 30 days 

Then send dBASE II back and we'll return all of your 
money, no questions asked. 

During that 30 days, you can find out exactly how 
much dBASE П can save you, , 
and how much more it lets 
you do. 

But it's only fair to warn 
you: business programmers 
don't go back to BASIC's. 

Ashton-Tate, 3600 Wilshire 
Blvd., Suite 1510, Los Angeles, 
CA 90010. (213) 666-4409. 


Ashton-làte 


Ashton Tate 1961 


“ELF” interface 
Converts Your 
Typewriter into Printer 


e Finest print quality « Low cost 

e Easy installation а Quick delivery 

* Fits IBM Selectric* and Electronic 
Typewriters 

* Models for all popular computers 

* Call or write for more information, 
today! 


DEAE 


ТРЕХ 7 ЫЕ 75 Dougias Fir ч 


labasas, CA $1302 U.S.A. 
Tet 1213) 710-1424. TLX/ TWX: 810 494 2100 


E-Z-80 ENTRY KIT 


А 2-80 Micro Camputer with CPU: СТС; 
FIO: Prom Pregrammer: Read Outs: Key Pad: 
Onboard ROM & RAM: Wire Wrap: DC 
Regulator: Manual & Instructions, 


Kit Price 5390% 


Р.О. BOX 501—КАЦШМАМ, TEXAS (USA)—735142 
А Sedbsidlory of Ро! Computer Systems, (пс. manufar- 
“ғат of the к426 Intergrated business compwher. 


NORTHSTAR USERS 


Аба тал $CAN кли dios ы сору of МОЯТНАТАЛ БАЗИС and 
(ом CAD атам Сарла 
a tes PEOR VERUM Qs 
е іші cocum 18 GOTO ar GOSUS парни © 3 папаи 
Ын» тыпты 
© А refweancan ік any D^OUS UE" Wren FUNT 


т АН penataran гаи Pani ine humome сусыр ad 
стага 20чи oí initio ітей UU GERD RD ENT баара (emm 


Он Y $29.89 Or THe 


^ TER ee l 
Ach] our estero ВЕ НАЈ Я rapatxhite Io rour сору ol NORTH АН 


BAC 21] уе m E» Ab te 
в Пепынымы олур ester pd Tuve Cayenne BAM Aeon Ihe осыма Grasp 
М anth AIT of ү-б program 
e Comp DARE dae ПысАВ ВОИ падать pn Uer n eA 
sisti, іа жып 


a Rm rp EP 


е ——— ————— 
ар p dcvonagm? area OF he ogre ON. Y 839 80 ON DIS 


Бап pigran qa p tate ley етш 13 am copy nl KORTHAAR BASIC 
ever ПАПИ: cam be SIME ТЕМЫ Ру САЛА Е DENSITY с” ФАП 
DENSITY aed Ue цә MEg AT ang widens abore DET Е X. "tuo pac 
2228 wa тыы т-ға language ална ғо NHORTHSTAR Ва С Anm 
кегі ту 74 ATA, к mone їл гк Iram rure Таа! ура үғч Le 
ave mo HE BALES c3 шыу! a permanent capy WAT TEAN dnd cox 
GENII Tempe Qi оптич le ің жіне cot war P Uo 

Plager ішкі $2 00 urpes һал іст aum prpgemm or 

^ A: ang efse $4 00 сіне вікерен casque. Boa ody vay $45 00 


Сава зет найы ut wes Aor s Оза 


у Order Тобву опас check money Order cy credit card Gata та 


SOFTWARE SERVICES 
1072 Casillas Paros Acad 
кере в Carpintaria, СА 93013 
я | (805) 802-9259 


Circle 149 on inquiry сага. 
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250 


260 N 


270 
280 
290 


L$(J)2L$( I) -V$CI) 4 ^(«STRECH) +") ,* 
EXT I 


L$CJ)sLEFTS$(L$(CJ) ,LEN(L$CJ) ) -1) 

GOSUB 620 

L3(J}sSTRS(PLC)+" Is1" 

GOSUB 620 

LOOP=PLC 

L$(J)sSTR$(PLC)e" 7°4CHRS$(34)+"ENTRY "+CHRS( 34)"; I" 
GOSUB 620 

FOR Is] ТОН 

ER=PLC 

L$(J)=STR$(PLC}+" INPUT "+CHRS$(34)+PSC(I)o" "4CHR$(30)«*; "4V$(I)e"(1I)" 
GOSUB 620 

IF IOT GOTO 440 

різ) 

Съни 

IF HODE(I)s3 THEN Q$=CHRS( 34) 

L$(J)sSTR$(PLC)e" IF "+У$(Т)+"(Т)="+0$+ТУ$+04+7 GOTO " 
GOSUB 620 

IF HODE(I)<>2 GOTO 470 


L$(J)sSTR$(PLC)4*" IF "ey5$(I)e"(I)4"-LVS(I)e* OR "+ү$(1)+"(Т)›"+Н]$(1)+” G 


ОТО "«STRSCER) 

GOSUB 620 

HEXT I 

L$(J)=STN$(PLC)+" І-І»1:00Т0 "«STR$(LOOP) 
GOSUB 620 
L$(DN)eL&(DN)+STH3( PLC) 
PRINT 

PRINT 

FOR K=1 TO J 

PRINT L$(K) 

NEXT 

INPUT "DO YOU WANT TO SAVE ON DISK?";2$ 
IF Z2$4»"Y^ THEN END 

INPUT "TEXT FILE NAME? %:Ғ5 
Dt=CHRS(4) 

PRINT DS; "ОРЕН": F$ 

PRINT 0$; "WRITE"; F$ 

FOR K=1 TO J 

PRINT L$(K) 

NEXT K 

PRINT D$; CLOSE": F$ 

END 

PLC=PLC+INC 

Ј=1]+1 

RETURN 


CREATE OUTPUT 


10 
20 


INPUT "HOW MANY VARIABLES? ";П 

FOR І-1 ТОП 

HODE(1I)=0 

NEXT 

FOR Is1 ТОН 

PRINT "NAME OF VARIABLE ";I;" (5 FOR STRING)" 
INPUT V$(I) 

IF RIGHT$(V$(I),1)-"$" THEN HMODE(I)s3 
INPUT "WIDTH OF FIELD? ";W£(I) 

IF MODE(I)s3 THEN 100 

INPUT "DECIMAL DIGITS? ";DZ(I) 

INPUT "HEADING 1? ";Р1$(1) 

IF LEH(P1$(I))»W2(I) GOTO 100 

INPUT “HEADING 2? ";P2$(I) 

IF LEH(P2$(I))»WZ(I) GOTO 120 

INPUT "HEADING 3? ";P3$(I) 

IF LEN(P3$C(I))o»US(I) GOTO 140 

NEXT 1 

INPUT "STARTING PROGRAM LIHE? ";FR 
INPUT "INCREMENT FOR PROGRAM? "; INC 
INPUT "SPACE BETWEEN COLUMNS? ";SP 
DIM 1,5(100) 

PLC=FR 

J21 

L$(J)=sSTRSC(PLC)+" 7" 

GOSUB 2120 

Т=0 Listing 6 continued on page 360 


= BELIEVE IT! 


State-of-the-art Single-Board computer now available! 
Can be used іп S-100 [Master, Slave, Multi or Single user) 
or Stand-Alone configurations. 


FINALLY, state-of-the-art performance 15 avali- The 5-100 version of this product can act аз а 


able at an affordable price. Master processor, Slave processor, or intelll- 
COMPARE THESE FEATURES: gent peripheral controller. Intra-processor com 
e 280A or ZBOB munication ls achieved through the use of effi- 
е 4 TIMERS |2СТС) clent, high speed buss transfers using special 
• 64K RAM (64K X1 CHIPS) hardware/software techniques. 

© 2 SERIAL PORTS (250) | We also have what we think Is one of the best 
* 4 PARALLEL PORTS (2РІО) Implementations of a CP/M BIOS avallable off 
* UP TO 16K EPROM [2 32) с the shelf. Тһе BIOS has the following features: 
А = СТ e T * All Devices INTERRUPT DRIVEN 

* INTELLIGENT WINCHESTER INTERFACE E 


Type Ahead Input/Output Buffers 


гн олары Ee aed BERE * ReakTime Clock 
FOR THESE SINGLE QUANTITY PRICES: * Time Of Day Clock 
$ 895-2 * Mult-level User Password Support 
4MZ VERSION (Z80AJ | * Menu Driven Utilities for Format, 
$ 1 19 500 Оізк Сору, еїс. 
6 MZ VERSION |2808) ig * Unique Configuration Utility Program 


for Setting Baud Rates, Changing Step 
Time, Changing Passwords, etc. 


* Cylinder Concept used for Double Sided 
1, 09509 (Double Density Configuration 
Resulting In Increased Performance 


Std. size 5 x 10, 


4 MZ SLAVE PROCESSOR 579500 


[NO DISK CONTROLLERS ON BOARD] 


6 MZ SLAVE PROCESSOR $ 
[NO DISK соодасына ONBOARD) 


СРМ із a registered irademark of Digtial Resaarch Corporation 


Dealer Inquiries Invited 


SIERRA DATA SCIENCES 


Fresno, California 


Marketing Division 
21162 Lorain Ave./Fairview Park, Ohio 44126 /{216) 331-8500 
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Circle 459 on Inquiry card. 


This little 
baby will 
shake up the 
computer 
industry. 


à 
— | Е ШЕ 


Actun! board size: S% In. x84ain. (14.8стх221ст) 


PROTEUS - the very first 16- bit 


single board microcomputer. 


PROTEUS leads the way into a new 
generation of smaller, faster computers. 


PROTEUS, from Innovative Electronics 
Technology, features a 16-bit modular 
processing unit designed to mount on the 
side of a 514" mini Winchester hard disk. 
it contains a 28001 segmented CPU with 
15K of ROM, 128K of dynamic RAM for 
user memory, 8K of static RAM for 
system memory, two seria! ports and a 
ficating-polnt processor. 


Additional memory management boards 
can expand capacity to 48 Megabytes per 
module! And, our innovative design 
allows up to 256 PROTEUS boards to be 
linked to provide simultaneous access to 
512 users without any degradation іп 
speed! 


The computer markei will never be the 
same again. 


For additional information and 
specifications, write: 


Innovative 
Electronics 
Technology Ltd. 


РО. Вох 518s 
Vancouvaen В.С. 
Canada V6B 485 


Tel: (GO4] 430-5186 
| Telex: 04-0358551 IOTAVCH 


Listing 6 continued: 


250 
260 
270 


280 
290 
300 
310 
320 
330 
340 
350 


360 
370 
380 
390 
400 
410 
420 
430 


410 
450 
160 
ЦТО 
480 
490 
495 
500 
510 
{ 
520 
525 
550 
560 
510 
580 
585 
590 
595 
600 
620 
630 
640 
650 
2010 


2020 


FOR Iz1 TO N 
T=T+WE{ 1-1) +3Р 
Lé(J)sSTR$(PLC) +" 


? TABC"«STRSCIUT(Te (UE CI) -LEHCP1$(1))) /241] ) e) ; CHR 


35) 4+P19(1)+CHRS( 30) +"; " 


GOSUB 2120 

NEXT I 

LS( J}=<STRS(PLC}+* 
GOSUB 2120 

Та0 

FOR I=1 ТОН 
Т=Т+Ч#(Ї-1)+5Р 
L$( J)sSTR$( PLC)" 


2% 


2 TAB(" -STRS(INTUTe (UE (I) -LEI(P25(1) ))/2«1) ) +") ; "еСЕН5( 


34) 4 P29( I) «CHR$( 35) e ; © 


GOSUB 2120 

НЕХТ I 
L${J)=STR$(FLC)+" 
GOSUD 2120 

T=0 

FOR I=1 ТОН 
TsT«W2(I-1)-4SP 
L$(J)zSTR$(PLC)-^" 


oh 


? TABC" -STRACINT(TA(OUS(I)-LEN(P33(1)3)/2«1)) «4*2 ; **CHRS( 


34) «P33( I)9CHR$( 3454420 


GOSUB 2120 
NEXT I 


L$( J)sSTR$(PLC)e" ?" 


GOSUB 2120 
L${ J)=STR$(PLC)+" 
GOSUB 2120 

=0 
FOR 1=1 ТОН 
IF MODE(I)=3 THEN 
GOSUB 2120 
GOTO 585 
LS{J)=STRS(PLC)+" 
GOSUB 2120 
L$(J) STR£(PLC)4! 
GOSUB 2120 
L${J) sSTR&( PLC)+" 
GOSUB 2120 
Т=Т+09(1-1)+3Р 
L$CJ)zSTH$(PLC)«" 
GOSUB 2120 
KEXT I 
L$(J)sSTRÉ(PLC)«" 
GOSUB 2120 
L$(J)sSTRS(PLC)^" 
GOSUB 2120 
PRINT 
PRINT 
FOR К-1 TO J 
PRINT LS(K} 
ПЕХТ 


FOR T = 1 ТАМ" 


LS( J)zSTRS(PLC)«"* A$z"4V&(I)"(I)* 


=119(1)+"(1)" 
WE="4STRSCWSEI) D+": Doe *+STRS(DZ(T) 5 


GOSUB 60000" 


? TAB( *+STRSCINT( Tews (Т}+1) )e" -LEH(A$)) ; А9" 


2" 


HEXT I" 


INPUT "DO YOU WANT TO SAVE ОН DISK?";24$ 
IF Z$<>"Y" THEN END 
INPUT "TEXT FILE NAHE? ";F$ 


D$zCHR$(U) 


PRINT D$; "OPER"; F$ 


PRINT D$; "WRITE"; F$ 


FOR K=1 TO J 
PRINT L$(K) 
NEXT K 


PRINT D$;"CLOSE";F$ 


END 
PLC=PLC+INC 
4=4+1 


: RETURN 


CREATE INSTR 


10 HOHE 
20 INPUT "APPROXIMATELY HOW ПАНУ LINES? mel 
30 DIM 55(ІНТ(І®1.5)) 
НО DS=CHRS( 4) 

50 EQS=CUR$( 34) 

60 CRS=CHRS$( 13) 

TO BSSsCHR$(B) 

BO QQ$SzCIRSCTT) 


Listing 6 continued on page 362 


NEWDOS/80 Version 2.0 - 
Coming. 


The Support Keeps 


Apparat's newest 

disk operat- 

ing system for 

the TRS-80® E 
NEWDOS/80 Version 2.0, has 
added many new enhancements 
and features to make your Model | 
or Ш computer more powerful. 
We've kept one thing the same. 
Our support. 

Verslon 2.0 15 our second 
upgrade of our original NEWDOS 
for the TRS-80. Each verslon 
builds and improves on the 
capabllities of the preceeding 
versions. Just as important, 
Apparat's commitment to 
supporting our products makes a 
good product even better. By 
providing our customers with 
zaps on an ongoing basis, we're 
continually making NEWDOS/80 
Version 2.0 a more powerful tool. 


ЖА Appaiat.inc. 


[A шыны Р 


Version 2.0... 
High Performance DOS 
NEWDOS/80 Version 2.0 

builds even more performance 

Into NEWDOS/80. The versatility 

and sophistication of Version 2.0 

includes features like: 

* Double density support on the 
Model J 

* Enhanced compatability 
between Model | and Ш 

‚ Triples directory size 

* Dynamically merge in basic 
(also allows merging of non 
ASC П format files) 

‚ Selective variabie clearing 

* Can display basic listings page 
by page 


‚ Ашотане 
repeat function! key 
* Routing for 
peripheral handling 
- Enhanced disassembler 
* Command chainin 
« Superzap to scan files 
ast sort function in basic 

These new features, added 
to the existing capabilities of 
NEWDOS/80, makes It one of the 
most powerful additions you can 
make to your system. And 
Apparat's commitment to support 
assures that you've purchased a 
superior product, both today and 
tomorrow. At just $149.00 it could 
be the best investment you will 
make for your TRS-80. 

If you're thinking about 
upgrading your system, call 
Apparat today. Dealer inquiries 
welcome. 


| 305-741-1778 


TRS-80 ів a registered trademark of Tandy Corp. 
m mom 


4401 So. Tamarac Parkway, Denver, СО 80257 (5035) 741-1778 


"ON GOING SUPPORT FOR MICROCOMPUTERS” 


. Снов 26 on Inquiry card. 
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90 
100 
110 
120 
130 
150 
150 
150 
170 
180 
190 


200 
210 
220 
230 
240 
250 
260 
270 
280 
290 
300 
310 
320 
330 
340 
350 
360 
370 
380 
390 
400 
410 
420 
430 
44D 
450 


HAK$zCHRS(21) 

PRIUT "TYPE "CONTROL-Q' TO QUIT" 
PRINT "ANSWER QUESTIONS WITH 'Y' OR 'H'" 
LK=1 

ПЕН 

PRINT 

PRINT "TYPE LINE ";LN 

GOSUB 640 

IF CH3«»QQ$ THEN GOTO 140 
ML=LK~1 

PRINT 

PRINT 

FOR 1=1 TO HL 

PRINT 33(1) 

НЕХТ I 

PRINT 


INPUT "DO YOU WANT TO CHANGE А LINE? ";2% 


IF 26<>"Ү" GOTO 360 

INPUT "WHAT LINE? ";LN 

IF LH»HL OR LH«1 GOTO 260 

PRINT S$( LN} 

PRINT 

INPUT "IS THIS THE RIGHT LINE? ";7% 
IF 2$<>"¥" GOTO 260 

55(1.0)=9" 

PRINT "TYPE LINE ";LN 

GOSUB 640 

СОТО 190 

INPUT “STARTING PROGRAM LINE? ";PLC 
ШРОТ “INCREMENT FOR PROGRA? "; INC 
FOR I=1 TO NL 

LzLEN(SS(T)) 

FOR Ј=1 TO L 

IF 1з0 THEN S$CI)sSTRS(PLC) ^ "2* 
GOTO 480 

IF LEFTS(S${I),1}<>" и GOTO 450 

$$( I)2RIGHT$( S$(I) ,LEH(SS$(I)) -1) 
NEXT J 

815z"TAR(" 


: S26z7);" 
: SJ$-STRÉ(J) 


460 


IF J=1 THEN 51$="" 


: 52$="" 
: 85.15 


470 
480 
490 
500 
510 
520 
530 
540 
550 
560 
57D 
580 
590 
600 
610 
620 
530 
640 
650 


660 


S$( I)ESTR$( PLC) +"? 45154 5J$52 $4 EO$ 3$ (T) +E0$ 


PLC=PLC+INC 

NEXT I 

FOR I=1 TO NL 

PRINT 58(1) 

HEXT I 

PRINT 

INPUT "DO YOU НАНТ TO SAVE ON DISK? ";2$ 
IF 2$¢>"¥" THEN END 

ШРОТ "TEXT FILE НАМЕ ";F$ 
PRINT 0$; "ОРЕНИ;Р$ 

PRINT D$;"WRITE";F$ 

РОЙ 1-1 TO NL 

PRINT S4(I) 

HEXT I 

PRINT D$; CLOSE'*;F$ 

END 

GET CHS 


IF СН%<>С8% AUD CH$<>BS$ AND ОН$<>00$ AND CHS<>HAK$ THEN PRINT CHS; 


SS(UN) sS$(LI}4CH$ 
GOTO 640 


IF CH$-BS$ AND LEN(S$(LN))<=1 THEN SS(LN)s"* 


HTAB 1 


: GOTO kO 


670 


жа 


680 


590 

: 
700 
710 


362 


IF CH$=BS$ THEN PRINT СН$; 

SSL LU) ZLEPTS(SSCLN) , LERCSS(LR) )-1) 
GOTO 610 

IF СНФЕНАК$ THEN CH$z"?" 

GOTO 650 

IF CH$=CR$ THEN LN=LN+1 

RETURN 

IF СЇЇ$=00$ THEN RETURH 

STOP 
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Text continued from page 354: 


ІЗІ) is the concatenation of a number 
of substrings: 


STRS(PLC) 
" INPUT " 
CHR3(34) 
PS) 


„ог 


CHRX34) 
VS() 
"Гр n 


These substrings form INPUT 
statements, such as line 1050 in listing 
1: 


1050 INPUT "UNIT PRICE “; PRI) 


STR$(PLC) generates the current 
statement number, 1050; " INPUT " 
generates the INPUT token; 
CHR$(34) is the quote mark, " :Р®(1) 
is the string for the prompt string of 
the Ith variable, in this case UNIT 
PRICE; and " " adds a space after 
PRICE. The trailing quote is then 
added. Next, a semicolon is placed in 
the string. Finally, the variable name 
for the Ith variable is inserted, fol- 
lowed by the subscript index, (I). 
Remember that the I in V$(I) is com- 
pletely different from the I in "(I)": 
the first [ is the index for the Ith 
variable in the CREATE INPUT pro- 
gram; the second I is the index for the 
Ith item in the invoice program. 

The first step in creating your own 
automatic program generators is to 
decide which parts of your programs 
can be generated automatically, Sec- 
tions that are easily parameterized are 
prime candidates. Next, you must be 
able to write the program yourself. 
Once you do this, break the program 
down into those parts that are general 
and those that are to be customized. 
Create an interactive entry program 
(using the programs shown in listing 
6) to define the customized parts. 
Then, fallowing the examples given 
here, write the statements that create 
the strings for each program state- 
ment. These three utilities allow you 
to write programs for yourself or 
friends, clients or customers, in very 
little time, Using these techniques, the 
invoice program takes about ten 
minutes to write. Which is all to 
say—let your computer do the pro- 
gramming! E 


INFORMATION LINE (714) каб 
TOLL FREE OROER LINES 

854-0523 — OUTSIDE CALIF. 
(Boul 33% -7066 — 


WITHIN тл 


HEWLETT 


Ж” PACKARO 
HEADQUAHTERS 


® | 9 INNOVATIONS 
igl FROM 


Texas Instruments 


-aifoppie computer 


MEANS 
BUSINESS 


FREE SPEECH SYNTHESIZER 
WITH PURCHASE OF TI-99/4 


GET A $20 REBATE ON 
THE Ti-59 PROGRAMMABLE. 


INTRODUCIN 


Ay ye tlt к кау, Wo В ина 
austero Нине hors Tre чүзүн Home 
MGE не duet кака ІР aynte 


ниче 4 ніні йт TET MET ТОСАДЫ; 
E чесе TSS NEW.. 4405 SPEAK 5 МАТН 50% 
1 чөй ad Pp ар pal Ари m Т; 3 men BCI ae ЧАНА 5 TELL NEW 5405 
tealines € pn Ain tee үн LCD-PROG NEW 5005 11-500 HAND/PRINT №55 
-- "дра Veri ie ТЫРП, 228 TENO PRINT/DSP № 
A STANDARD FOR Ила рар е-е) АБАЕВ Юон de LOO E 
ЕЕ || NALS е a ТЖ ШЕ ТҮҮЛ DEA 
Meet ое LLL M AND LEVEL1 ОМИ MB пас dG GAL Mm 
HP-97 |. . 584.95 ; SERVICE CENTER MBA 5405 INVEST ANALYST dB 
HP-33C SC! ... 79.95 
“ APPLE Il, И PLUS > APPLE WRITER « EPSON 
оне Ss JRE eee К 32K. ABK] « GRAPHICS TABLET — — » CENTRONICS PLUG INTO CONTROL 
- PPLE «ЕРІ (GL, АН, & PAYROLL) « QUME = 
HP-32E ӘСІ _,.. 49.95 “М А Ет CONTROL LIGHTS 
НР-37Е BUS . ...59.95 E үт А: ur ә DOW JONES NEWS е ANAD AND APPLIANCES 
НР-41. 41С\....... CALL « APPLE ЖА. ant & i-a ә SANYO, BW. COLOR. AUTOMATICALLY | 
HP-B5 ..... .,., CALL а APPLE ҒОЯТНА e DECISION EVALUATOR GREENSCREEN AND INSTANTLY. | 
HP-83NEW _,.. CALL * VISICALC 16 SEC . са TEUER a EXTENDED 
HP-125 NEW COMPUTER ~ МЕРТ N Sou мені 
SYSTEM CALL e VISITRENO CRO-COURIER TC 211 TIMER .. 
НР-11С NEW — , CALL COMPLETE BUSINESS, EDUCATIONAL Ph 300 356 MINI CONTROLLER "49% 


HP-12C NEW... CALL & GAME SOFTWARE AVAILABLE. 


YOU'LL WONDER — CODE-A4-PHONE 
E : HOW YOU EVER GOT The Teleyhone Answering syslen ® 
HP-41C ALONG WITHOUT IT. ттт 


әкеліне Enhancemenis, NOW SAVE 


1050 ECONOMY 
Peripherals and Accessories ANSWER . NEW 119.95.. 20. 


S29 USTEIT) ХІ 


THE SHARP EDGE a 
EI 


EL-870 ELECTRONIC PIANO 


1450 SMALL CLOCK/CALCULATOR .. NEW 69.95 
- DER 15995 90 Ст-665Е JALKING CLOCK Е NEW 99.95 
1 цин L- 1 AL PHANU | L T 138,98 
BY DICTOGRAPH SYSTEM 250.95 , 120 СТ-455Е POCKET DIG: ALARM 
1750 VOICE To Lui 24 05 
А 2 А " ^" н МЕ | 88.95 
NOW ACTIVATE 229.98 . 100 EL-5100 PROG/ALPHANLDMERIC . 
г AND AMERICA 15 ELA uer. RM AY ages 
- 1 / L ' 
ЫН 95 HANDHELD NEW 7995 . 1 GETTING THE MESSAGE. EL-1182 DESK TOP CRINT/OISPLAY 7895 
EL-5813 SCIENTIFIC 
MA A A PROGRAMMAL С 34.95 
a Dhais Any of 30 slored numbers с» AS n C 
Ы ааа шайын ‚ WHERE MIRACLES NEVER CEASE ad unus tien oe 
* Automsiicalty ге-іпе а оиѕу phone а т е SENSORY CHESS 129.95 
nurmtw of ded iaa nas W-10D 
a Bullen speaker for group listening Р ^ 
s Far home and business чзг DEPTH-TESTED CALLE ATO WARE , 49.95 MATTEL ELECTAONRIES 
; : TO 100 44-81 2-WAY DIG'ANALOG ALARM.. ... 69.85 INTELLIVISION..........1 с. 259.95 
TO SHIBA Aa $ vL.TONE MUSICAL INSTRUMENT; CALC 69.95 GAME CARTRIDGES . ке 27.95 | 
NOW \/100 DEPTH AESIRD ALARM CHRONO 39.95 HORSERACE ANALYZER  . . 27.95 
EX7 100 C! CHRONO ALARM CALC , .,, 49.95 
BC-1232PV 89 OF NOW FX3500 SCI PROGRAMMABLE CALC , ^ .39.95 TOUCH THE FUTURE 
PST BON s 39. 95 29100 DESK-TOP PRINT/DISPLAY — ., 79.95 ATARI 400 (16K) | 294.95 
| vi AVAL 
DESK TOP CALCULATOR ALSO: CANON, TOSHIBA, NSC, SEIKO ATARI "9^5 энне F 
оны ЖАҚЫ DISPLAY FOR FAST MATTEL. PEARLCORDER, IIT. GTE AND y mean: P600 CORDLESS HAND» 
ОВАТЕ CALCULATING AT HOME „т. ӨТЕ, | ) . . 189.85 
OF COR BUSINESS МАМУ OTHERS ALL AT GREAT PRICES! à i MURA (700: RANGE) 


WE WILL MEET OR BEAT ANY COMPETITOR'S PRICE ON MOST ITEMS IF HE HAS THE MERCHANDISE IN STOCK 


WILSHIRE CENTER LOS ANGELES 
3285 WILSHIRE BLVD 11986 WILSHIRE ВС 

WRITE OF CALL FOR FAEE CATALOG (213) 385-7777 (113) 820-0423 

All ucts shopped in origimáalfactory сагіапе with 
NEWPORT BEACH  accessones according Io manylaciurer s spett- PASADENA TARZANA 
B COMMI US D тү MOS LAKE AVE | из VENTURA BLVD 
1 rt LY 
SANTA АМА CA 52704 lor shipping in USA Аг ом reqs! CA res add = ——— 


i 8% хліба (x Al) тозе subyecl to availability 
(214) 549-7273 — бесез ашуесі іп change Send orders to бері 


г-т йе» BREA TORAANCE/LAWNDALE 
VISA 1080 E (MPERIAC HWY IESI MAH THORNE BLVD 


(714) 950-6600 (213) 370-5795 


Circle 98 on Inquiry card. 


Bs 


BRING IN THE 
NEW YEAR! 


№ 


LOOK CLOSELY AT 
THESE SUPER 
SAVINGS!! 


ATAR 


C.O.D.'8 « Stock 

Shipmenis Same Day 

or Мех! а No Surcharge 

For Credit Cards = All Equipment 
Factory Fresh w/MFT Warranty * We 
Carry the Complete Line оі Parsonal 


| 800 16K 


EAST COAST 


Sotware 


$ 749 


1-800-556-7586 


WEST COAST 


PRICES ARE SUBJECT TO CHANGE 


W/O NOTICE. 
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"EEMBEENEENNIJIIJIIXI 
LL NOME JEUX ОР 


NEC Color Monitor 
JC 1201 $319 


INTERTEC SUPERBRAIN 64K RAM 
QD SUPERBRAIN 
NEC 5510 SPINWRITER (7710) 
МЕС 5520 SPINWRITER (7720) 
МЕС 5530 SPINWRITER (7730) 
NEC 12" MONITOR 
NEC COLOR 12" MONITOR 
NEC PC 8023 Printer 
100 CPS Tractor & Friction 
OKIDATA MICROLINE-80 
OKIDATA MICROLINE-82A 
OKIDATA MICROLINE-83A 
DIABLO 630 
APPLE II PLUS 48K 
APPLE DISK w/3.3 DOS Controller 
APPLE DISK w/o Controller 
EPSON MX-80 
Interfaces: 
IEEE $55, TRS-80 CABLE $35, 
APPLE INTERFACE & CABLE $90, 
RS-232 $70 
HAZELTINE 1420 
NORTHSTAR HORIZON II 32K QD 
ANADEX DP-9500/9501 
TELEVIDEO 912C 
TELEVIDEO 920C 
TELEVIDEO 950 


$2799 
$2999 
$2345 
$2695 
$2345 
$ 189 
$ 339 


$ 639 
$ 379 
$ 529 
$ 749 
$1995 
$1139 
$ 525 
$ 449 
$ 469 


$ 799 
$2925 
$1199 
$ 699 
$ 729 
$ 929 


WE CARRY THE COMPLETE LINE OF ATARI SOFTWARE, 


PERIPHERALS AND ACCESSORIES. 


NEC Green 12 Inch Monitor 
JB 1201 $179 


NEC Friction Tractor Printer 


100 CPS (Graphics, Bi-directional) $635 


CBM 8032 COMPUTER $1149 
CBM 8050 DISK DRIVE $1349 
CBM 4032 COMPUTER $1029 
CBM 4040 DISK DRIVE $1029 
CBM 4022 $ 649 
CBM VIC-20 $ 269 
LEEDEX/AMDEK 100 $ 139 
LEEDEX/AMDEK 100G $ 169 
LEEDEX/AMDEK COLOR-1 

13" Color Monitor $ 329 
MICROTEK 16K RAM BOARD for Atari $ 79 
MICROTEK 32K $ 149 
ATARI 800 16K $ 749 
ATARI 400 16K $ 349 
ATARI 810 DISK DRIVE $ 449 
ATARI 820 40 Column Printer $ 299 
ATARI 822 40 Column Thermal Printer $ 349 
ATARI 825 80 Column Printer $ 599 

OMEGA SALES СО. 
EAST COAST WEST COAST 
1-800-556-7586 1-800-235-3581 
OMEGA SALES CO. OMEGA SALES CO. 
12 Meeting St. 3533 Old Conejo Rd. #102 


Cumberland, R) 02864 
1-401-722-1027 


Newbury Park, CA 91320 
1-805-499-3678 


СА. TOLL FREE 1-800-322-1873 


Сігсів 313 on Inquiry card. 


OMEGA SALES CO. 


DIABLO 630 


CBM 8032 COMPUTER $1149 


OKIDATA MICROLINE-83A $ 748 


ANADEX 0Р-9500/9501 $1199 
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BYTE CUMULATIVE INDEX 


September 1975 — December 1981 


“Сап you tell me when you ran the article on the Hewlett-Packard computer? I think it was about two years 
ago. rè 

"What issue of BYTE had Steve Wozniak's description of Sweet 167 I don't remember the exact title, but it ap- 
peared at least three years ago." 

"Have you ever reviewed the Heath H-14 printer?" 


Questions, questions, questions! Well, what do you expect in the age of information? If you've got it, you can 
be sure there's someone out there looking for it. The real question, then, becomes "How can 1 find it?" 

This month, as a service to our readers, BYTE presents a comprehensive, cumulative index that covers every 
issue of the magazine, up to and including the one you're holding in your hand. Among the information repre- 
sented is every article and product review that has appeared in the pages of BYTE for the past 75 issues. 

All entries in the index are arranged by subiect descriptors, and an article may be listed under several descrip- 
tors. Any article for which a correction was published has an asterisk after its title. The correction can be found 
under the heading "BYTE Corrections." The figure below shows a typical index entry and describes what the dif- 
ferent parts mean. 

We would like to thank Joseph Н Ward Jr, president of Microcomputer Information Services, and his staff for 
the tremendous effort they put into preparing this index. For those who require information beyond what is pre- 
sented here, MIS publishes Microcomputer Index, which covers 20 microcomputer-oriented magazines and in- 
cludes abstracts for each entry. Microcomputer Index will also be going online early next year (1982) as part of 
Lockheed's Dialog system. For those who need information fast, it will feature all the search capabilities of that 
system, For more information on the Microcomputer Index, you can reach MIS by calling (408) 241-8381. 


Index Entry: 
(Descriptor Term Title Author) 
PROGRAMMING INSTRUCTION Programmable character generator, part 2: software. Weinstein, Larry. 
ай 3:6 Jun?78 pi4-22 *** Graphics / Character Generator 
(Kind of Material indic Die Pages er Descriptors) 


Kay to Abbreviations 


art arlicie L1 program listing in BASIC 

br book review {2 program listing In machina language 

со! column L3 program listing in assembly language 

he hardware review L4 program listing in FORTRAN 

lel letter L5 program listing їп COBOL 

St soltware review L6 program listing In Pascal 

A see BYTE Corrections 17 program (isting in FORTH 

pe marker symbol for L8 program listing іп C programming language 
other descriptors (8 other programming language 
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FMS=80 


Organizes Your 


Organization 


rating reports, generating other data files or on- 
line updating of input files that already exist 
FMS-80 is able to call other programs like sub- 
can be made on facts displayed. routines in EFM 


MS-80, a data base management system, offers 
the user a quick and easy way to organize and 
efficiently manipulate data so sound decisions 


Ф 


ЕМ5-80°°° ET | | FMS-80 is able 10 read data files that other 
is the : ЖТ = programs have generated 

most power- = | No restrictions to record size other than avail- 
ful stand ~ able RAM memory space 

alone DBM | b | - Operates under CP/M? МР/М° ог CDOS?* 


progra m 


FMS-80 allows the flexibility to quickly create 


ІП assem 
language 
it offers | 
these features: 


* User definable 
File Definitions 
Screen Displays 
Reports (with 
math and field 
break analysis) 
Selection Criteria 
(on апу or all 
fields) 
Menus (that ap- 
plications programs 
can be selected from) 
Instantaneous data query on 
indexed records. 
Mathematical manipulation 
of numeric data fields using 
the report generator or the 

"^ programming language EFM 
(Extended File Maintenance) 
Easy to use video "how 10” 
training tapes are available. 
Manipulation of up to 19 differ- 
ent data files (using EFM) 
at one time and displ; туьа 
ing this informati м 

оп the screen, ие 


Circle 406 on inquiry card. 


programs that 
allow data to be 
entered in a 
form that 

a secretary 


generates 

reports 

that the 

manager requires, 


If you're continuously asked to 
do applications programs and 
don't have time to do it in 
BASIC, consider FMS-80. 

For additional 

information contact 


Systems Plus, 

1120 San Antonio Road, 
Palo Alto, CA 

94303. Phone 
415/969/7047 


* "TM of UR Axsaciates 
uTM of Croniemeo, Sunnyvale, СА 
"TM nf Digital Research. Pacific Grove, CA 
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1802 
1802 op codes, Мајом, Волгу. art 4:8 Aer 
plé&-147 өз» Programing Jastructim 
Kddit'oó and gubtraclton: the 1802 versus the 
ҰЮ. Marrin, Stephen. col &:3 Mardi 
р224-2208 "t+ Binary / 7-BO / Mathematics 


Wini-disazcesb]er for the 2650,  Teja/QonnelMla: 
art №3 45 Мау? 5213-23) sme 
Disasseubler 

Ну erperiences with tna 2550 үлен Ms 2640 
microprocessor). Могав, Brian. art 2:11 

— кү! pó6-&T +e Microgrocessar / Children 

Son nf Motorala (or, the $20 CPU chip). Fylatra, 

Daniel. rt LJ 1:1 қу? 056-62 tve 
т Mtcroprocester / 6800 / Programing Instruttion 


650: gots micraprugrammat|e inztructionm. 
Marrod, annetta., art 11 5:10 0180 
9242-2485 * Hardware Modification / 
Programing instruction 

#502 |рор control. Cempbell, Gordim. col LI 
5:9 52080 р122 *** Programming InsEruciion 

$502 code kable. Fugitt, Lemuel. col 2:3 
Ма”?? plg =e Programming Instruction 

$502 personal system design: Kampuvtar. 

David. art LI 2111 Mov7? po4-]4] "er 
m Consteuction / Design / Microcomputer 
yatem 

Adding am interrupt driven гад] time clock. 
Sneed, daeet. art {3 2:11 mov’? p7?-HM 
“ә” Chock / Hardware Construction 

Apple K10 control. Arczynski, Mayne. col LIJ 
6:12 ега] 0463-4172 "a Control / Mm / 
Apple [I 

Audio Orocesiing with à RiCruprocestor, O'Haver, 
Toe. art L3 3:6 №079 р166-173 "v" 
Digital Audio / Sound Effects / Audio 
Process ing 

М Па а super simple floppy-disk intarfece. pe 
2: software. Nicholson/Cam;. art 12 6: 
Jun8] 5302-340 +“ Floppy Disk Drive / 
Interface / Operating Systems 

Correct order af operations can Shorten code: 
pointer decerementation. Hooper, Philip, ent 
LI 5:3 МагйП p242-244 тее Programming 
Instruction 

Easy-to-use A/D converter. faggit, Robert. ari 
LI 6:6 моб: p178-3833 *** Analog/Digital 
Circuit / Hardware Construction 

fast, ancient eelhod for auiliplication.  Ryberg, 
Jostein. col L3 6:10 06:81 р375-М! =»e 
Mathematics / Programming Instruction 

faster BASIC for the Ohto Scientific. Sauter, 
John. col il 6:5 MayBl р235-142 «me 
Programming Instruction / OSI / BASIC 

indirect addressing for the 6502. ‘Shier, 
Kenneth. art L3 5:1 JanBO р118-120 see 
Programing Instruct ton 

Little bit on interrupts. Wer, Robart. ért 
2112 Фест? plig-329 + Progrsaming 
мерой | 8080 / 5000 

Hai ing indirect subroutine calis efficient. 
Hooper /Fallgatter. ca] LJ 5:9 54980 
рЗй-10й at Programming instruction 

Mare music for the 6502. О’Намег, Г.С, art 13 
3:6  Jun?B р141-141 ее Миксы / KIM 

fav igation with Hint-ü: part 1, software. 
Salter, Richard. art L3 2:4 Apr7? 0100-109 
== jaoterface у Hráme Comitructían / 
акро 

Recursive procedures for the 6502 microprocessor. 
Dennis, Phillip. col 11 6:10 ocr) 

2467 -449 “>e Programing Instruction / Appie 


11 
ЗМЕЕТ lä: the 550? greas machine {Apple preudo 
machine interpreter)", Wozniak, Skephen. art 
L3 2:11 Nov77 pi50-159 + Apple И} 
Interpreter / Peogramming instruction 
О implementation of mores Brown , 
Wendell. art LJ 6:10 0 pl/há-I197 99% 
Multi-tasting / Programming Instruction 
Using interrupts on the Apple If system, White, 
George. art L3 58:5 HayHl p280-294 99 
т". Instruction / Appie 11 
КЕ and 17 instructions of the MOS Technmat 
6502. Gorden, Н.Т. col 2:12 Decl? p end 
Fragramming Instruction 
e & mm Grocessors carefully. Kemp, Dueid. 
сі 4:5 Мау? 9213-7218 +99 Microprucassar 
# 5604 


БО Selectric [0 printer programs, Gurza, 
Fulvio. art LI 2:8 dun?? рі40-142 ee 
Printer / Utility Program / ТӨМ 

6200) disaitaehi|sr. Lentz, Gob. art 13 419 
May?9 2104-1068 *** рінен Тег / HTPC 

6800 program relocatoc". Carpenter, Andrew, col 

42 2:1]. Мое!’ pho? еже Utility Program 

ÜtMONS: a symbolic debugging eonitor. Ralseme, 
А.1. art L3 6:5 Мауйі р178-258Ң ғә 
Debugging / Monitor / Disassenb ier 

о you need the raal time?, Trollope, Gregory. 
art 13 2:11 Wov77 р1665-169 =*= Cock / 
HIKES / Hardware Modification 

leplementing Іле Tiny Assembler. Emmerichs, 
Jack. art 15 2:5 HMay?? 284.45 ө 
Aster lur / Bar Codes 

introduction En сое tightening / Mining Іле ship 
thain for extra bytes... Gass, Geoffrey. co) 
13 45:2 Fen 0146-146 -**"* Program 
Optimization / Atsembiy Lanquage 

Jack and the өмеһіпе dttug...or reading the 
traces of è wild program. Grappet /Humerwa y. 
art 2:12 fer?7 ртк *** Dehagging / MIKBUG 
f ЧЕТУ Program 
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6800 (CONTINUED) 


МІК roadmap..." Mathney, Бал, at LJ 242 
Fen]? 596-99 -*** WIKDU,  Monilur 

Кесу patlern же нініту Lett, Ainder, Пол. 
it iJ 3:10 (Өл 912-65 "=" Memory / 
est 

Serundipitous circles (cirete drawing program 
with suprises}. Amderson/Galugy, art 0) iil 
Aug?? р/0-25 *** Дер / Graphics 

Speeding ug И 10 точ. іла. Moore, Т.м, cat 
3:6 ӚН plit-[34 rer ИШ / Hardware 
Modificotion / Input tput 

Tear jogder routinu. Durenbon, Момот. col 11 
4:9 Sept 2129 "s+ ЕТ Progean 

Thomann lister (Tur SHOO programs]. thompson, 
Meet. col 11 НИ Det? ө9У *^ Mintle / 
Шу Program / Printer 


BB 

fast Fourter comes beck (correction for "Fast 
Fourier for tne $dO0*). Арлу, Alactair. 
col 13 6:5 і 2458-6651 ее Fourier 
Tram foren / / BYTE Corrections 

заз ће bit ot interrupta. Wier, Robert, art 
2:12 Deck? 2119-29 mer Programing 
Instruction / 6080 / 8502 

Ded coner (Machine langaege Qui2lee - 6400 and 
BOBO). Strangio, t. col 43 4:1 Mae? ру? 
wto Purzies / 

PsPudaraedna musher qeneretor®. Grigu, Ов wt. 
сої 13 2:1 №? ря = Rande 
Mumbers / 8080 


CONTRI. 

Боқан атса мі light dimmer, part 2: 
шісенісіс. Gibson, Jah, art LÀ 52 
Fs 9722-80 чт» Contra! / Hardware 
Eonstruclh tan 

dd dish interface™. Aliea, David, art L3 
3:1 dew? 058-76 ее Floppy Disk Drive / 

ee d Ditch — m Psi 
ve your micra tome musc Tes". appeal, ert. 
art 2:) Mar?? рй-1]+ 4 Conten) 


DESTON 

Design pf an MAHUD 1157 interpreter, Taft, 5. 
Tucker. art 4:B A979 pli-i52 ға 
Interpreter / LISF / Design 

How to multiply in a wet climate, part l: uze amd 
babia Far a design. Grysntifiwasden. art LI 
1:4 Age? р28-355 +e Mathematics / Design 
f Wicrogrocessor 

Teme-shar 1ng/aulti-user subsystem for 
wicroprocessurs. Kinzer, » art 41 5:5 
Айй р122+]134 97% Timesharing ў Muit}-user 
Syrtis / Design 


GARES 
Eighteen with a didz à learning game player. 
Үс, Russelli, art 13 8:1 Јав pel2-223 
"** Games / Artificial Intabligence / Strategy 
эы." er RY МЫШ РИТ"... 


Simu lat lar / einn. 


"TT HARDWARE CONSTRUCTION ligi: 

A kluge h te Р computer*, He 

Carj. art 43 1: 05 614-14 444 poste 
/ Mardwara Соп егис lan 

Guild a 5800 system with Ds kit. cay, bar y. 


art 3:4 Decr, о кее Mardware 
Construction / SWIPC / Microcomputer System 

ШІМ khiy video укра terminal. Anderson, 
Alfred. art 13 7:15 №7 gpiU6é-lIg +*+ 
Terminal / Hardware Construction / Video 
Diag lay 

Building an №5000 micracomputer*. Alwatt, Bob. 
are 1:10 dJun76 рі0-46 + Microcomputer 
Systes / Hardware Construction / MIXBUG 

COMPLEAT tape cassette interface. Homenway, 
Әыі. art Э 1:7 №28 010-16 "aa 
interfaca / Тере Cassette f Hardwere 
Construction 

Computer-based laboratory timer. Gibron, оли: 
ort 11 6:6 Junül р10-144 “Т” Chock / 
Hardware Construction / Sc lence 

Comuter-conteatiedt light dimer, part 2: 
implementation, Gibson, Joho, art 13 5:2 
Feb 972-80 94% Control / Hardware 
Constructian 

Does anybody know what time it 18%. Grappel, 
Nobert. art L3 2:1] Nov?? рю ste 
Cioca / Interfere / Hardware Construction 

Enterprising display device (07-6154 graphics 
d'uplay generator). Oeres, Joe. art L3 1745 
Мое? р42-4а *** Braphica / Marrhwarg 
Construction / SWIPE 

being itkerrupts for peal time clocks. Smith, 
М.Ғ, art L3 21 ту)? 250-52 *** Clock 
4 Hardware Construction / Programating 
instruction 


HARDWARE REVIEW 
Astral 2000. hr 1:15 Мұ? р132-134 +“ 
Hardware Aeris / Microcpeputar System 
Systems of note (MGG00 from Celdst Desi 
Associates}. hr 1:10 м p106- 108 ese 
Hardwire Review / Hterocomuter System 


үнүн... иии 

E Lape casse n E. 

deck. art 11 1:7 Мағ76 ріб-16 wiv t 
(nterface { Tape Cacsette / Hardware 

ША ныне №. ‘ава 
% 4n ow 57. Ы 
Robert. arb L3 2:1 ev? 008-79 галь 
Clock у Interface / Нігінес Comiteuckton 


6800 (CONTINUED) 


P lappy disk intertace*, Allen, М. art i3 
zl най аш =  Fioppy Disk Drive / 
Interface / Disk Control lers 

ftare toatrulhkd 1200 bes audio tape 
тіпт басе. Helmers, Cari. art 13 2:8 қы? 
20-49 rs Interface / Tape Lassette f 
Utility Progres 


MATHEMATICS 

A bit Грас беа і awltigiication. Chayul, fra. 
вої &3 1:13 Sei 24 “ағ Programming 
instruction / Mathwmatics 

Decisions, decision {t or - sigis for numbers). 
балы, Geoffrey. cal L3 5:5 May) 0190 "re 
Peagramatng Instruction / Mathematics 

Lasy wey to calewlate staga and cosines, 
rappel, Robart. art L3 4:4 dor79 р)ў0-1/1 
ase Rathematics / Programming [ауес і toa 

Vast Fourier for tne 6800. Lord, Richard, әгі 
31 4:2 Feb? рі06-119 94 Four der 
Transfore / Mat tics 

How to мт рту in a wet clinale, part 1: ute 200 
basis for a Aesign. Bryant /Seatder. ort 
3:4 Арг/8 p28-35* == Мамырға / Design 
? Microprocessor 


PROGRAMMING INSTRUCT ION 
5800 ant: wineoul procedure i instruct ton). 

Worstel), Charles. col tJ 1:16 057 pli? 

*** Programming Instruction 
6 шік Fractional xultiplicution, Chayut, Ire. 

col 12 1:13 Зер pl? = Programming 

Instruction / Mathematics 
ASCII т program. Comer, Williém. col 14 

4:10 ЕЯ р245-258 +** ASCII / Programming 

instruet lan 
Ad) this 6800 MORSER to pour amateur radio 

station. Grappe)/Hemenway. art L3 1:14 

Oct/& p39-33 %%% Programing Instruction / 

Haa Radio 
тамат Program һу мей. Helmera, Cari. aft 

L3 1:7 Mar? p52-6] *** Aaseebly Lenguege 

/ Programing instruction 
BASIC timing delay (for 6800 compoters)*. Worth, 

Gregory. col L3 237 Jut?? р166 те 

Programming instruction 
Beware rumpromising t^e stack potter. Pittman, 

Tow. ісі 3:6 „ыл? gp138-137 "тт 

Programming Instruction / Clock 
Build an intercosputer data Ипа, Vingf tela, 

Hike. art 12 5:4 АревЕ р?57-284 чч» 

Telecommunicatinma / Programing Instruction / 

Networks 
Condensed reference chart for tne 6600. 

Borrmann, Habert. art 2:7 ШІ? 242-й} та 

Programming instruction 
Decisions, ducistons [t of = signs for oumbars}. 
Gass, Geoffrey. co) L3 5:5 МауЮ 0190 (та 
Programming Instruction / Matheeatics 
Designing tha “Tiny Арн ег": defining the 
rot len" richs, Jack, art ІЗ 2:а 

2%) ита: шаб kesesnliec / Programing 

Instruction 
“п са use hashing function, Ringer, Don. art 

13 4:10 Oct?S p200-204 өте tashing / 

Programming Instruction 
Езу way to calculate sines anf cosines. 

&ráppel, Robert. art 11 4:4 Аи р170-1!1 
remsióg Instruct lon 
Expanding the Tiny Astembler. Eamerichs, Jack. 

dri 2:9 Sep?7 p44-A9 ет Азар / 

ПЕ / Programming instruction 
Filling 6800 op code holes. doras, Шин. col 

As] ығ рИЯ-1080 ғ" Procgramainy 

Instruction 
Fooling with the stack pointer. Pittman, Tnm. 

сої Ll 3:7 A178 plls-liB *** Programming 

Instruction 
(ыла asteabling #6800 relalive addresses. Boaz, 

Ray. art 1:4 Ар] pág =a Programming 

lmitructian / Яьвалізіу Language 
tf only Sam Morse could seg ug now*. Setii, 

Wayne. art iJ 1:18 0076 р42-48 *"* Jum 

Radto / Pragramsing Instruction / SMTPC 
Little hit an interrupts. Wher, Robert. art 

2:12 Dec?? р118-129 9"! Programming 

Instruction / 8080 / 5507 
More on thip chains. wWilliamsen, Mark. col +3 

5:19 берй 0318-3200 *** Progra» Optimization 

$ Programming insiruction 
Morse code Leaimer*. Bernstein, Marh. ary L3 

31:12 079 5217-249 * Ham Radia f 

Programming Instruction 
Matorala 6 instruction set: Ceo programelng 

points nf view. dessop, Paul. ari 3:1 Jans 

284.85 =" Programming Instruction 
Riadosizb your programmiog. rappel, Robert. 

ark 13 1:13 Sep/6 р36-38 "е Random 

Wumberk / Programming InstrucL ton 
Ralocakability and the Jang branch. Uorrmann, 

Robert. art L3 4;10 06177 р26-29 09 

Programming Instruct ttun 
žan of Motorola (рғ, the 520 [PU chip), Fylstra; 

Daniel. art 12 1:3 60925 р5а-62 *m 

Microprocessor / Programing instruction / 650] 
SwiPC 6800 display routine / ao register 

display. Hayes, Mike. col 11 4:5 Шау? 

р220-222 *** Programming Instruciion / ЭС 
Indocumested MAK) instructions. Wheeler, Berry. 
col} 2:12 Dect? pab-47 "а Progressing 
instruction 
sing Interrupis for veal time сігіс», Saith, 

И.Е. жі 13 621 Mav?? 250-53 *** Clock 

d Hardware Construction ў Programming 

Instruction 


19540 MODEL 1 
НІК and іне 705-20, part 11 à cross бзб ler 
for the Motorcia ЫШО. Labensk!, Woberi. art 
Li 6:12 Deck’ р??0-25) +“ жұрқ / I-40 
Mode! i / Аздар ее 


Introducing 
LISP. The language 
that can think for itself. 

With SmartWare, your micro- 
computer possesses intelligence. Solves 
problems like never before. Actually can learn 
from its mistakes. And educates itself in much 
the same way your brain operates. [t's a new 
concept in the way information is handled in 
microcomputers. 

We appropriately called our version of LISP, 
SmartWare. Because it's as limitless as the 
human imagination, mind, memory. 

An advanced, high-level language, LISP was 
first developed for use in artificial intelligence on 
large computers. And now, LISP is available from 


Datasoft for use on the Apple Il and Atari Computers. 


Store multiple programs in memory. Н can 
take it. Program other languages into LISP. It’s 
no problem. Because LISP offers areater capacity 
and power. And, it's a faster, more streamlined 
language. For example, just 2 lines in LISP could 
equal hours of BASIC programming. 

The fact: Relational data base capabilities. 
User and program definability. Pattern-directed 


(LISP) 17 & 2.0 


invocation 
language. Uses 
syntax and data 
structures upon which esoteric applications 
may be implemented. Remembers data 
along with “relationships affecting it." Offers 
REAL power to micros. 

At MIT, they say LISP is the language of 

the future. 

At datasoft, we say, why wait. Ask your local 
computer dealer for SmartWare. Right now! And 
turn your computer on to thinking. 


COMPUTER Ines 


19519 Business Center Ог.. Northridge. CA 91324 
Circle 118 оп Inquiry card. (213)701-5161 


InterLISP/65 for ATARI 48K systems 149.93 & APP-L-1SP 1.7 for Apple П 48K systems 124.95, 


370 


Preview of the Матпга]а 58000, Hatsema, h.l. 
гц 4:8. А79 р1?П-174 “е Mitroprocestor 
і Hardware Gev lew 


bBO9 commentaries (te comments). Номе 1 sSerge, 
col 4:8 Aug?9 piPH-I30 = 

Compare me processors tarafuily, Kemp, David. 
"nr" Мау! 9 9211-215 *** MWicraprocesime 

Designing the logic of the system - proce? 
board deycription, part 2. Helmers, Carl. col 
4:10 Oct79 рб-14 ве Micracosputer System 
/ Design / Homebrew 

WEED ag silicon. Mittar/Boney. col 4:5 Мау? 
930-4) v+» Test / бақа 

Microprocessor Гог the revolution: the 6809, pary 


1: design philosophy, Ritter/Boney. art $ 
8:1 Јал? р14-42 9ғ% Design / 
Hicrnproressuar 

Micreprocetsor Гог іле revolution; tre 5809, pert 
2: inskructton ge... Witter/Bonmy. art 4:7 
Гао? p3z-42 ">> Wicropracexsor / Design 

Wicrogrocetsor for the revolution: the &BOS, part 
3: final thoughts. Ritter/Boney. art 4:3 
Mer? раБ-50 "99 Microprocessor / Design / 
Uy vd de lag, 2 

Modifying the SwTFC computer [for 5809 
aperation). Weaver, Thomas. art В: Feng) 
pi12-134 *** 5ҰТРІ / Hardware Modification 

Muliipracetsing with Motorola's MCBOOSE. Scales, 
Hunter. art LJ 6:7 МИ 23-156 *** 
Multiprocessing / Design 

(м beginning à nen үс. нып controller of 
music peripherals). Helmers, Car). col 4:5 
dun?9 06+ *** Control / Music 

Rationale of yet another homebrew system. 
Rainers, Carl. cot 4:9 Sep?9 gh.9e “ee 

zug 4 Hicrocomputer System / omphrew 

Su TPC Microcomputer System. Нагам, Tom. 
hr 5:1 Jangi р216-222 тәй Harüsarg Mevius 
f SWTPC / Hardware Construction 

Tawerd а Structured 5809 assembly language, part 
1; ал introduction... Walker, Gregory. art 
tJ 6:11 жүйі p370.i52 "тә Programming 
Jostructian / Structured Programaim 

Toward à structured 6809 assembly language, part 
Ёз yen assbebler. Walker, Gregory, irt Li 
#2 Oecd] p198.228 *** Programing 
Instruction / Seructuced Programming / Assembler 

What's inside Radto Shack's color compulter?*, 
Anrens/et 4}. art 6:3 Mar8l 590-130 «> 
1845-40 Color / Programming [qstrection / Design 


ЖЖМ: mttroprocessor update. Saker, Robart, hr 
13 2:4 Mpr7? РАО = Hardware Rey ien 
f Microprocessor 

МЫ) а stack to ушт 906”. Chamberlin, Hà]. art 
Li 1:2 №45 pS2-65 *** Hardwire 
Construction / Progremning instruction 

Comyters are ridiculguily ОТ. Wadsworth 

Mat. art i howls 25-8 еса mn 

sale ты» Haller, George. art L3 1:5 

г hamdicapping. er 4 : 
Jan?6 046-4] **» Athletics / SCELBI 

Inte! 8008 table of octal op codes and 9144 
endwonics. col 1:7 СІЗ 054-85 toa 
Programing Instruction 

Machine tangusge programsing for Une "BDOB* (CPU 
instruction tel). Wadsworth, Mat. art 1:1) 
№176 p30-37 *** Pragraeming Inrtrucitan 7 
Machine Language 

Machine fanquage programming Гог the "00084 
(fundamental 554115}, Wadsworth, Met. art Ld 
1:13 078 р84-9{ te Progrhaming 
Instruction / Machine Language 

Machine language programming For the "RODAS 
ШТ ет ар Wadsworth, Mal. act 1312 
Augi р40-42 *** Programming Instruction / 
Machine Language 

Montior By ~ your own pseudd iaüsliructiana, fica, 
wiliard. aft ілі №4759 664-65 =" Monitor 

Morse code station data hacdler". Filgate, 
Bruce. art £3 1514 00178 р52.70 "^^ Ham 
Radia / Programming Instruction 

WOVAL &rpembler for the BOOBE microprocessor, 
Helmers, Peter. art 12 1:2 Oct?5 pB4.57 
sse йе ег / Data General 

AGS ОПЕЛ microcomputer kit. Hogenson, Jams. oF 
12 Зерлі 216-19 *** Hardware Revien / 
Micrecomputar System / Hardware Construct ton 

Shooting stars. Mico, Willard. art 43 }:9 
May!B р42-49 «r+ Games / SCELOI 

Ta ing advantage qf memory address space. 
Luscher, James. art 3:5 Jan/6 260-56] 744 
Programing Instruction / Memory 

There's ware to blinking Tights than meets the 
eye. Helmers, Car). art 11 1:5 Јав 
902-5. «re Caontrot f hardware Cornateuction 

Which gicroprocesior for yog. Chamberlin, MT, 
act 1:1 бер}Е р10-14 == Macroprucessor f 
8080 / |MP-lE 


$ буга naxadacima! to ASCII converter. Toshi, 
Ashwin. col LI 4:6 Jjun?8 pug =" 
Conversions / АІ / Heaadecimal 
BORO bug (m the stact: d ш: purt ie, 
Dolan, Bruce, Col 12 2:4 Aor?! р "e.s 
тыш level i 1 Г Pelec Ж 
high level language project o н. 
аан, Saye, Peter. col 2;5 Mapi 
£8.70 >= Languages / Compiler 
AMSAT BOBO standard debug monitor: АҢЫЗП vertion 
2. Allen/Kasser. art L3 1:13 арб 
D108-]22 “4” Monitor / Debugging 
Aeg attraction [mach ing papers puzzle). 
алаа, C. col 4:5 Мау 0209 == 
А: 


December 1981 © BYTE Publications Inc 


BOSG (CONTINUED) 


Winary-ta-BGt! converter баг Шр ВОНО,  Srachman, 
0.4. сой 1] 6:8 AAi p4ld-Alg = 
Conversions / Binary / Binary Coded Decimal 

Мот Lo Ча л Mumher of Ciwersioas”. го, 
Jew. art 11 1:11 55775 р "9 
Éomiersions ў Bia 4 Wesxadec (mal 

Memory weunderings L Méchihe lege 
purzle}", Strangio, C. cai us #:] Дал 
phe =e Purzles 

Memory Geil gragram.  Caperalin, framm, cal 13 
40 ҚҰЗ pé15-217 79° Машғу / Test / ENSAI 

Single ategging the 9090 proceseor*. Sharp, 
Gharles, col td di). ал79 р *°* 
оті / Debugging 

Tiny Pascal compi jar, part J; Р-софе to 8060 
conversion. Chung/Yuen. art 16 3:1] Nor?8 

M ere t» а р! é жж / acc 
ту Pacah м assem Arce €4 
Uber). kouis, б, tel 4i m4 pl74 
аға Paseal / Cpi ler 

Vector graphics for rastar дура. Фано, 
Je. et L3 5:0 (сот) 2246-94 "ә 
Graphics / ¥ideo Displey 

Which eicrogrocevsor far you?. Cnsebertin, Hal. 
arl 1:1 5075 210-14 9% Miztryprocessar / 
8008 Ж А ү 


6800 

Fast Fourier Comus beck (CorrecLian for "Fast 
Fouriér for the 58004). Machurgh, Alastair. 
co! 13 61 у 0453-46] "б Fourier 
Trantioraa } 4 ЕТТЕ Corrections 

Litkle bít on interrupts. Wier, Robert. art 
P:)2 Dec)? 2118-129 eea Programming 
Instruction / 6300 / 6507 

Odd tones (Machine language purfler - 6600 ang 
BOBO). Strangio, C. со! (2 4:3 Мег p3? 
esa Putz lee 


Pseudorandom amber geseretor*. Grieder, Daniel. 
col 13 НІ 0577 ра *** Rendon 
Number, / 6800 


CONTROL 
Add some cunirn] to pour computer? ял Output t 
p196-200 49% Control / Hardware Conctruct tos 
Interface а flappy-d'zk drive to ай POBDA-hased 
сиқы аг. Нсеррғағ, duim. art 13 5:5 MayBü 
р??-102 ^=» Disk Controllers / Interface / 

Minidisk Drive 


GAMES 
Creating a fantasy world on tae BOND, Nicholson, 
Wobert, art 5:7 Ја 210-214 *** бым 
uir pun T— | 
Qui$ting + Laufgns!ager, Reith. cu 
+3 2:12 "I pide ere Games / Mathemat (cs 
Ме (A img animated ier games®, Estep, Тозу» 
мі 11 4:1 fuv/9 рі52-170 *er Animation 
4 Games / Programming intiruction 


HARDWARE CONSTRUCTION 

Add some contro! to your computer: an natpat д 
їшегїай. Barbier, Кеп, art ІЗ 4:9 Sep 
196-200 *** Contro) / Hardware Construction 

Build the beer Dudgat graphics taterface, 
Melson, Peter. at 11 1:195 №5 pP6-29 
“> Graphics / Interface / Hardware 
Construct igi 

Build inís matnenatical function UNIE., part с 
software. Guthrie, А. Scott. art LI 1:14 
№16 р74-80 = Machemalics f Programming 
In&truction / Hardware Construction 

Digital Group 8ÜBOA (Try this computer on for 
size). Ciarcia, Steve. art 7:3 War? 
й114-121+ *** Hardware Construct (әл / 
Microcamputer System / Hardware Rav iew 

Get on at the right address (changing the “wake 
ир" address of the 8080} . Holman, Frank. art 
1:3 Mar/B рИ5 “е” Hardware Construction 

Meecry sapped 10. Ctarcia, Stewe. col L3 2:4) 
Mov?7 р10-18 "F° Hardware Construction f 
Мешгу / енетіні 

rogas those 270851, Glaser, Қане. ігі 13 
5:4 Дагёй р198-210 =» EPROM / rardunre 
Construction / Progressing Insteuct ion 


HARUMARC REV LEM 
Digital Group ВОВОА (Try this computm om for 
tde), Сзагста, Steve. arb. 2:3. Mari? 
)M-121« "9а Hardware ConstruzLion f 
icrocompatar Syttem / Hardware Review 
«Sc 8050» microcomputer as à perscnal system. 
Hardware йет е / Micrpcomputar $ystea 


INTERFACE 

Build tne Geer budget graphics Vetaefaca, 
№1509, Peter. art LJ }:1$ № р28-29 
eee Graphics / Interface / Hardware 
Cons teat t bon 

Interface в Floppy-disk drive to an БОДА - баце 

ter. нр, ӨМ. art LI 5:5 Mayit 

272-102 49% Disk Controllers / Interface f 
АГЕ Drive 

[етае гасе yout commuter to 4 prim iag calculator, 
4gteann, Roberta api £3 3:12 18 094-39 
өте Interface / Calcutater / Printer 


MATHEMATICS 

Фа tnis шілес іске! function amit, part f: 
software. Guthrie, №, Scoti. art 1% 1:14 
ісі?і р74-60 *** Mathematics / Programming 
Instruction / Hardware Consteuction 

Integer math расл аре For the 6060. Carbrey, 
üruca. ert L3 5:5 Мауй) 6204-2255 44 
Mathematics р Programming {ерец ton 


8060 (CONTINUED) 


Bowel! 8 bít wuttiplication. Gieser, 

Chr i4tophee. col 13 7:7 ДВИГ АХ ene 
Progremping imitruction / Wathonat irs 
Бағ getting goat. Leudenilager, Keith. col 
L3 2:12 tecti 0148 *** Games / Mathematics 


PROGRAMMING INSTRUCTIÓM 

OU) Free amory pearch. Hardt, William. col 13 
4:6 Jum?) p20/-708 *** Programing 
Mi&LeucLipn / Pemer y 

НО) micruproces4or op code са. Baer, 
Robert. arl tib Feb? pas -*" Prusgrameing 
Ш ре а / Assembly Language - 

HUMÜ nrogr ng notes. Erysinseh/MeCerty. art 
4 e Қау?! 116-148 *** Programming 
instruct uan 

dO) simulator. Khung. Kim-man, «rt 11 240 
КС Р-Р ғ“ Simulation / Programing 
Inatruetipa 

Add апше DARL tu your UU.  Mowarton, Char fet. 
art 52 2:2 Ғы? 131119 "е Progremming 
Instruction / Utility Program 

Assembly language Swttcbing (8080 programainal. 
Chayut, ira, со) L9 4:38 бю р212-21 
ъв Programming instruction 

Bulfd this mathematical function unit, part P: 
aoftwere. Guthrie, А, Scott. art 13 1:44 
Üct/5 pre-B 986 Matteeatics / Prograeming 
instruction / Hardware Conskruction 

Cem your computer іг)! Ее. Hogeabon, RT ALTI 
art LI Їй [75 ра?) + Clock f 
Programing Instruction 

Critique of $nif-modifying code. hiwr omer, 
NM. A P 13 2:5 pp TEE oan 
rogram пис К jan {tity Program 

Explore an ділі with Edutalar-BOBÜ"*. Номга, 
Charles. art L3 1:1Ї №12 рф ча 
Computer [actructton / Education / Programing 
Instruction 

Indirect 170 addressing om the BORD. Zaruck|, 
Paul. col *3 БА AugBl pé07-40) "е 
[nput/Üutput / Programming insteuction 

Integer math package for the 0080. Cartrey, 
Bruce, art 12 6:5 М№аубі 204-206 9%» 
Mathemet jcs / Programming [n&tructton 

Inte! 4080 micrgprocessor ingtruction Set. 
Clist, N.S. col 4:7 №19 р272.224 "^4 
Programming Instruct tan 

Inte) BOBO op code tahte. Dittrich, Feed. ағ) 
1:5 Jan?G р50-51 *** Programming 
Instruction 

Line Cumbinatians [prints combinations of 
batters). Soderstrom, Randy. cal іЗ 3:4 
May!B pl68-169 еее Programming Lastruction 

Little bit on interrupts. Wier, Hobert. art 
2:12 (есі? р]18-129 ее Programming 
Instruction / 5800 / 650? 

Machine code relocator for the МИЫ), ісіме, 
Мо. art 13 2:7 Wi? poe-% e 


Utility Program / Programming Instruction 


Making hash wi + 
орынан Де, ый 
fragrasming instruction 

Move) В bit multiplication. Glaeser, 
Christopher. col 13 2:7 МІН gj =" 
Programming instruction / Makhematícs 

Operation codes of the NOB), 2085, and 180 
rocassors. Harrell, D. Martin, art 5:2 

pló4.207 *** Programming Instruction / 
8085 / 1-80 
Optimization: à Сафа study. Моусе, William, art 
13 338 Apr78 940.45 “=s Prograp 
Optigtzation / Frogrimmíng Inxtructiga 

Pastuord protection For your computer. 
Kreiedier, B. Jordan. art LJ 5:3 Maro 
2194-1953 *** Security / Programming 
Instruction / 2-80 

Progam those 270851. Glaser, Robert. art LJ 
5:4 Арг®й pl9B-21D0 = EPROM / Hardware 
Caustructian / Programming instruction 

Relative addressing for the ВОЗО. Gaskell, 
James. art 11 2:12 Dec?? р152-163 vee 
PFroqramaing instruction 

Ra locating 8080 system softwere. Lipham, Jenn, 
art. 13 Sol JanBO рі80-192 = = (біту 
Progres / Programaing Instruction 

Simi taneous input and output dei ana 28060, 
Maurer, W-D, art 13 4:5 May 5154-172 
eee Input/Output / Programming instrect ton 

Software addrasting modes far Іле ROBD. 
Bazinovic, Oragan. col L3 6:3 Maral 
р216-240 ^*** Programming Imstruction / 

Software for the economy floppy Mist. Welles, 
Kenneth. гі LI 2:8 Jun// pBEBR-S7? т 
ҒТарту Dish Drive / Programming instruction 4 
Input /üutput 

Stack it up, Allen, Chariton. art 13 4:И 
#079 р190-148 ==> Computer Instruction / 

e bro. Tastrucs ton 

TiMOuT (28020 tima delay routing). Strangio, C. 
са} 13 1:1| Nov78 pJ4 9” Programming 
la&truction 

Trapping technique for tha 8080. Уо іаїм, John. 

art (3 2:8 544977 р\58-161 "ee Debugging 
{ Programming lastruction 

Writing animated computer er Estep. Tony. 
art L1 4:11 ko?o 252 дачи 
f Games / Programming Instruction 

code: for ae акб г". Powers, 
William, ort БЕ лай 64-84 + 78g} 
Азлено ler / Programming Enstruction 


Corstruetton of a fourth-gtneration «ideo 


tereinal, pari 1, Wierenga, Theron. art «J 
5:8 Ан) prlO-B2à ver Termino! / Нагаьага 
Construction 


Apple Il + 
16K $1049 22% 
Ж 48K $ 1099 
64K S 1258 
Disk II W/3.3 DOS $ 499 


Mountain: CPS Mulliftunetian Сага 5 209 


Clock) Calendar $239 
Orange Micra Grappler $129 
SSM AIO Seriali Рага. Inter'ace $159 


Repair Department 
(503) 772-4401 


NO SALES TAX 


Circle B6 on inquiry card. 


Comp 


Apple Monitor 12" Green — $249 


Computer Exchanse 


SAVE APPLE ff] сл SAVE 


25% 


zr SOFTWARE °°: Apple 11/114 


Aii are 1981 models with Appie НАМ 64K unit ts - Apple: 

ипи with Microsoll 16K RAM beard. 64K unita Apple Fortran $149 25% 

include Applasnfi and ілесе BASIC's when used Apple Pilol $119 27% 

with DISK tt The Apple 11 na anger comes wilh game Appia Plot $ 48 30% 

paddies Padrites are ах га - CALL Apple Writer $ 59 21% 

DOS 3.3 & 49 20% 

DWAR jor DOS Тво Kil $59 22% 
Apple Н/ + Dow Jones News & Quotes $ 69 28^5 

Dow Jones Portlono Evat, $ 45 10% 

Disk ата 3.3 Controller % 499 23% Language! Pascal Syslem $ 379 25% 

Disk II oniy 5439 18% Mcrocouriar $189 24% 

Corvus Broderbund Software CALL GALL 

5 Meg Hard Disk CALL GALL $ Central Point Sofiwara: 

10 Meg Hard Disk CALL CALL Copy Il Pius $ 35 10% 
20 Meg Hard Disk CALL CALL Will copy most сору protected software 
Mirror CALL CALL for your baükup in 45 seconds! NEW! 

Other Corvus accessories CALL CALL Epson, MX &0 Graphics Dump $ 7 3056 

Ж мкго-5сі 5” Drives lor Appla |! СЕ p Là. эш 
АТО. 268K, 5" Drive $489 20% ayden, Sargon |! (chess) » 
даб. 160K. 5^ Drive $ 369 18% Into. Unlim. Easywriter (PRO) $199 13% 
ced — ан „—* System Ii $110 10% 
- y 
ж ш 8" Baw $119 30% TransFORTH |) $110 10% 
МЕС 12" Color $359 24% Accounting Software 3398 dm 
12" Green $ 160 22%, A lut! professional qualily integrated GL, А’А, 
SANYO: 9° BAW $ 15g 12% А/Р, Payroll package Hotline support available. 
| 12° BAW $ 229 32%, Send lor free sample дети. Requires #80 
12" Green $ 249 31 and "АҚ RAM card 
137 Color $199 38°, Micra Pro YWordslar $ 239 29% 
ZENITH 12" Green 5119 20% Micrasolt {on disks): 

DISKETTES, 5" box af 10: A.L. D.S. $110 10% 
Appia % 44 77% BASIC Compiler 5 299 25% 
Maareti & 39 13% Собе 80 $559 25% 
Метогех $ 25 45% — 90 т Ф T ал 

80 COLUMN VIDEO CARDS: Olympic Decathlon $ 
Videx Videuturm $ 249 18% Typing Tutor (1 $ 18 30% 
M&R Sup Я Term $319 19% Muse, Super Tex! IJ $108 27% 

PRINTERS: Peachtree Software CALL CALL 
Apple. Sientype w) inlertace $ 328 17% Parsonal Soltware: 

Селістнсе 737 intertace 5168 33% Desktop Ра" $159 #1% 
Contronics, 737 5 758 26% Visicale ? 3 $ 159 25% 
Epson Visio’. i $ 128 28% 

MX BD CALL CALL V 'surenad Visiplot $199 31% 
Mx BO FT CALL CALL v,SHjex $ 159 30% 
МХ 100 W Graphies CALL CALL vistterm $ 109 27% 
MX BO) 100 Interface CALL GALL чение $ 199 30 % 
МХ 80 triction ішкі adapter CALL CALL Soltwara Publishing: 
МХ BP graphirs option CALL CALL PFS Filing? Data Base $ 59 28%, 
PFS Report $ 69 28% 
MISCELLANEOUS: Stoneware, DE Master (new version) 5 179 22% 
Apple: Graphics Tablet $ 695 13% 
“toa 4 ме a For specilic soltwara пог fisted, CALL 
CCS: Зета! interface Card £ 139 22% 
om 122 TOLL FREE 
Hayes. Micromodem |! i е 
Smarimoadem 11 
Keyboard Company: Joystick M $ 45 10%, NATIONAL ORDER DESK 
Numeric Keypad $ 119 21% 
"num" 12 & (800)547-1289 
SUP R FAN * 38 25% 
Ж Microsalt: о 
280 Solicard $209 33% P 
ВЖ RAM Card $ 159 20*» 


uter Exchange = 


National Sales Dept. of CUSTOM COMPUTER 925 
259 Barnett Rd., Unit 3, Medford, OR. 97501 


JICH EONA ‚ SUPERBRAIN 


* ua dip 64K 


SAVE 
Double Density $ 2379 40% 


Superbrain 64K 
Quad Density 


Ж 


ATARI" 


$2895 28% 


ATARI'800 16K 


$739 


SAVE 32% 
SAVE 
Atari 820 Printer & 249 17% 
Asari 810 Disk Drive 5 425 295. 


Atar| 410 Program Recordar 5 59 44 *5 
Atari 1844 RAM Module $ B3 27% 
Atari 850 [ntecfaca £ 149 12% 
Alan/Epson Cable $ 29 22% 
Alari Software CALL CALL 


Above prices lor mall orders only. Qur sore show- 
room is 259 Barnett Ad., Uni 2, Madlard, OF. Store 
prices, which (nctude sofiwara servica, diftar Iram 
mail order prices. No mail order sales at store, CALL 
OROER DESK 


ORDERING INFORMATION: 
Minimum order $1G0. Money Orders, Cashier Checks 
or Bank Wire welcomed. Visa and MC orders add 
3%. Personal or company checks ara accepted 

jallow 20 days lo clear). Add 3% for shipping, 
handling and insurance; UPS ground ts slandard. 
6% tolai lor UPS Blue or 10% total Гог foraign orders 
or US Parcel Post Include your tslaphone number 
No COD's. Prices are subject to changa wilhout 
notice, Order desk hours ara й 105 PST, 1010 3 
Salurdays. 


REFERENCES: 

Cusiom Gompnular has been ал Appie dealer since 
1978 Сиг bank reference 15 First Interstate Banh 
{503} 776-5620. We belong lo фа "Zh. mber nl 
Commerce (503) 772-6293. 


й 
(oerte computer 


Wa are an authorized dealer and repair center and 
will repair all Apple equipment ragardiess of where 
you purchased il, in of aul of warranty. Normally суг 
turn-arqund time on repairs із 24 hours. Call balore 
sending equipment. 


(503) 772-3803 
(CUSTOMERS ONLY-PLEASE 


HAVE INVOICE 4 OR 
PACKING SLIP #} 


Oregon Order Desk 
(503) 772-3803 


VISA 


0045 (CONTIM 


5) 
Construction of а fourth<generation videa 
Cerainal, part 2. Wieranga, Theron. art 13 
5:9 5ер00 р126-160 49% Termina / Hardware 
Gasttruction 
üptration codes of the £060, “O86, шы ZEU 
te Harreli, D. Hart ine art 5:3 
ы 4: ы те? Prograeming Instruction / 


[nte! ANG Land tne 50-86 гуга gestos eJ. 
MiCrapróceiaor / Hardware Мау! ве 


8088 processor For the 5-100 bus, part |. 
Cantrell, Thgnds, art 9:9 2280 048-68 "Фе 
5.10) Bus / Mardware Review / Interface 

EDES procetior Гог the 5-100 bus, part 2, 
Cantreli, Тш ез. art 1) 5:10 009 pij- 
в. 5.100 Bus / Hardware Construction f 
Interface 


3046 processar for the §-100 bus, part 3. 
Cantrell, Thomas. art 13 5:11 Nov8O 
p340-350 oe 65-100 Bus / Monitor 

Esse into 14-01% computing, part 2: examining А 
чта) multi-user system,  Clarcta, Steva. col 
L3 5:4 — Aprüü 240-58 846 6111-46 Syston 
# Hardware Consteuction / Mult!-task Ing 

Eare into 16-bit Computing: get 16-610 
parfermetce (гоп an B-bit P Clarcia, 
Steve. (501 LJ 5:1 Marið р17-12 ае 
Wicrqpracetser / Hardware Aey iti 


Interfecing the 5-100 bus with the Intel 8255. 
Gondra, David. art 4:10 0519 р124-136 99% 
5.100 Bug / interface / Hardware Construction 


intarrupt-drieam real-time cloch far rna THS 
$900, Morris, Thomas. art LJ 5:8 бар 
р282-Х0 *** Clock ; Hardware EX 
Map of the TW$-9900 Instruction space. elton, 
NNI. art a ыды дыр een 4 
itroprocessor гатты Instruction 
THS-9 90 aon (tor, Joónes/dJones, col 4:5 Му? 
2128 =" Monitor 
Талак [nstrueenti 7859900. Baker, Robert. art 
1:8 Арг?б 964-70 ж» Hardware Review / 
Microprocessar / 


mi ran floppy-disk } taa 
nopy-disk accounting sya . 
Joseph. "art LL 5:9 SepHU 128-135 wen 


Susiness / Worth Star / Fieppy Disk Drive 
Financial analysis proagram*. Lehman, John. art 
{1 5:2 20580 рі92-201 fe" financial 
Statements / Financial Analysis 
Microcomputers and the IAS. Kingman, Шаш. col 
6:3 Tephi рй28-427 «ае Tanas / Business / 


Law 
Ромат of VisiCaTe. Randell, Кімге. м 5:11 
Wav р190-142 -*** Software Review / 


Business 


M. ЧИЕ Ой 19 1,056 56-03 ЧН ШЙ) faces 
ACOUSTI 


еа modem for under $508. 
Steve. rol 5:8 Augl 
Нағбыаге Construct jon 


Ctarc!a, 
922-341 44% poden / 


AIM 


410-65 16-511 мораа Б dec іа! prede 
Taung, M.A. col Ll у А081 pt 
Conversions / Rexed&c taal 

Qn the use of fourier dn to axplora 
pers " thes, Owens, À.J. = и 8: 
Aprái 9114-1028 -**" digrhythe / Fourier 
Trans f ores 


ALGORITHM 


"Му Dear Aunt Saliy* algorithm. Srappel, 
Robert, art 1:6 Feb? 018-25 8% 
Programming instruction / Definitions 

Graphics teat editor for music, part 2: 
algorithms. Welson, Randolph. ark 5:5 МауШ 
2104-18 ғ Tart Editor / Music 

Khochiyan’s algorithm, part 1: a пен solution ko 
linear ор Becresfordfet ай, art 

5:8 Aug р}98-208 “Өт” Mathematics / 
„ingar Programming 

snach iyan*s algorithm, part d; problems with the 
algor ithe. rresfard/et aj, art Ll 5:9 
Зерій p242-255 =a Linear frogramming / 
Mathematica / 705-60 Modal | 

Lite algorithm (Game of Life). Abeminc, Mert. 
art 19 4:1 "79 90-97 на Games / Life 
f Mathematics 

Siepte algartthes for catcutating #lmeantery 
function, Abeinstein, Боба. art БА 2:8 
Aug77 pl42-145 *** Mathematics / Prograsming 
tmatruction 

Черте maze traversal годе ул. Aleny hi ben. 
art 4:6 МЫЗ рИ-44 Robots / 

Artif 16141 intelligence / р Я 
Instruct fon 

solving problems (nvolying variable terrain, part 
ії: а eal algoriihe „ Jones, Scott. art 
5:2 Feud р58-65 ** Simulation / Topology 

Standard date encrypt ion sigorithe, реге i; an 
avery lew. Robert. art 4:3 Mar 79 
р®б-7@ sae жүл 

Standard даһа encryption algorithm, part 2: 

ы dri ан Т the algorithm. Meushaw, Robert. 


ie LY 49 № 209-130 ene Eryptotogy 
i aa le al er, Timothy. 
r8 к йи ee” mY 


с 9. [Te m 


мді 


AN, Eosvention / Visit to Wits / Vesta ва MPE. 
Misura, fart, аға 1114 Oct76 д107-100 
знч Shows / Mafwfacturing / SuTPC 
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ALTAIR (CONTINUED) 


Albuquerque happenings LWorid Altair Computer 
Comventian). art 1:10 Junto оры =" 
Conference 

Altair (5-100) bus forum: FCC НМ. № ЫЗ, 
John. cob 3:3 PMer7B pjiH.]15] чае 
Standards / 5-00 lur 

Are they ева]? fe visit to Sonera, МІРІ. and 
Miti]. Brean, Wayne. col 12 Qet/5 әй» 
see Manufacturing / Sphere / ЗЫТРС 

Assectiling an Altatr 8800, Zarrelia, Joan, are 
1:4 Qec!5 270-00 **= Hardware Constructian 

Beating Horth Star < NITS tacompatabtility. 
Millar, Alan, col 13 3:7 1708 pikg ese 
Programming Instruction / Worth Star 

Capital af Mew He»itu 15 Santa Te. White, 
Loring. caf th 3:3 Marja ріліп эзе 
Education / Social Silence 

Dicaie (Altair 8800 win со Stop а pattern of 
ps і Rtg): tr $t4n, art 43 22 
Dec?! р168-169 = 

Flights af fancy sity ine po (Star (eek 
game), Price, David, art L} 2:3. Маг? 
8106-111 aae Gamen / Strategy 

"i the publisher (lack of рі 
computer). Green, Wayne. col 1:3 Жоұ?% pd 
ene Design / Standards 

GRAPH: в system for televiaion graphics, part 1. 
@etster/Young. arl 3:5 Мауј8 p&2-7? fee 
Videa Display / Interface / Hardware 
Construction 

d schon) compuler systems, Lett, Christopher. 
rt 1:10 Jun/ó 9 -О 97% Education / 
Secondary Educat tpn 

iG «trobes for the Кітеіе 8800, Schulen, denn. 
art 1:8 Apr/G р79 ее Һагондге 
Construction 

lepossible dream cassette interface. Loman, 
Daniel, art L3 2:0 Ға??? ра2-85 *+* 
interface / Тара Cassette 

SITTER (blinking Jights on en Altair) *. Speer, 
Gordon. tat 1:10 AE g394 ses 
Control 

MERLIN video interface adds а visual dimension to 
your Altair or jMSÁ]. hr 1:15 Nev?6 pá2-M 
т” Hardware Review / Tider Display / 
Interface 

NITS computer Caravan, art lig 50975 р?) tes 
Marketing 

Microcomputers in the chemistry laboratory. 
DeSieno, Robert. coi 6:2 Feta) 0274-2784 
see Higher Educatton / Sciance 


ой the Altair 


few Altair 680. Vice, James, art 1:6 [2076 
242-45 "4% Hardware Sevtew f Sicrocemputer 
tem 


byt 

Pick up BASIC by PROM bowtstrapa. wreitner, Jim. 
art L3 2:1 фи g50-5) 99 НИНУ 
Frogram / PROM / Hardware Construction 

Processor Techno) VDM-1. Anderson, 0. йе Ll 
1:15 0ае7б р15-39 4** Hardware Review / 

қ Video Display / [ASAI 

uL your ter t ser 
Bote Bil nr DE Fecal „А: та 
Hardware der uL ? Tape биз f Interface 

Recognition for Heuristics Speecniah, Parfitt, 
E: hr 2:9 Sep?? р50 "”» Hardeere 

en / Speech Recognition 

"eir Меліс (5-100) 65151-11 bus adaptor. 
Bondy, Jonathan. col 3:9 үн #102-112 
eee 5.100 шк / Standards / 15]-11 

УСЮ ТОЗ: ümplementat Ton of а music latquage. 
Taylor, Mal. ort 2:9 Sept? plz-tle әз 
Music / Languages 

Sets: tutering іп BASIC. "Schreiber, Linda. cal 
(1 5:1 WarBü р244-245 "© Mathematics / 
Computer Assisted Instruction / МА 


“әсе чм. White, ig № ert 4:19 (9 
р196-199 =" Games / Arcade 

Strike a MATCH ur wn e ж —— tani ford, 
Phillip. art L3 p18-51 


Programming instruction / jr Ludi 

Systems 27 note (Rogar Mmidon's Spider and 
Altair). Halsars, Car}. col НЫ АМ 
261-59 өз“ Hicrocomputer System 

Two computer music cystes (Altair 8800 late! lec 
ЗАО 90), ішағаг/ат al. art 3:3 Mar? 
pá-l?* ӨЗ Wusic / Languages 

Two Setters on extending the Altair 5-100 Bus. 
Maexi/MeCallum. co! 3:8 Аста pl2 96 
5-100 Bus / Standards 


Altos 4658000 4ingle-board computer. Млека, 
ки. ar 5:11 NMWovBO р156-170 "тә нагана 
Зе 


ABALOG/DIGITAL CIRCUIT 


АЛ) and D/À coaversion - ап Ine Sive арто. 
Mikel, Pogar. art 6:2 Fa 0312-316 = 
Dightal/Anaten Circuit / Naróware Construction 

Apple analog-to-digital cunweraian in 27 
microsecomis. Seeds/Levison. art L3 6110 
05441 рФ50-451 *** Apple P1 / tüedwara 
Construction / Акту 

Color computer from А ta Dr тайн ypuc calor 
computer "sen" and *Teel",., Marden, Willian. 
art Li 8:12 Decal 214-150 *** TR5.B0 
Color / jntertece / Joystick 

Conteotting «malt QC eotora «ith алај signals. 
Seebr/ul al. өні 2:8. Aug?7 018-94 
Cantera! / Plotter / бітімі lon 

Designing multichanee! qaa ag Interfeces. 
Üeuglias. art L3 2:6 Wnt? рі8-21 


interface / Destgn 

Easy-to-use A/D converter. Dapyir, Robert. art 
tJ 6:5 №1 р375-381 *** Nardwara 
Construction / 650? 

Energy etagucement with the te 
William, got Li 6:7 МІЗ 
Enargy / Apple 11 


Kraut, 
sw 


1, № 
an 


MALOG DIGITAL CIRCUIT Hf pore 

Gelling inputs from Joystichs aed alide pats. 
Но їм, Cord. art 13 1:6 Fab?6 pio-üh 
esu Joystick / Hardware Construction 

БЕ got you in my scenner| (computer cantra lw 
Tight самыр). Ciarcio, Steve. col |] 3:11 
knd 276-59 езе Security / Нове / Hardware 
Copytruetion 

іп defensie of anclog?. Sodemnn, F,D, col 3:16 
СЕН рз see 

Interfacing with an =) worid = part 1. Carr, 
Joseph. art 2:5 Bab 
Interface / дел и 

interfacing with ал analog world - pert 2, 
Joseph. aft 2:6 Ја? ры-5%т èr 
Digital/Analog Circuit / Design 

Шум spred analag-Eoedigital converter for the 
Apple 11. Haliqren, Richard. «ari 1) 6:9 
$ep?9 270-78 аяз j|ntersace ү Warüeart 
Construction / Apgie 11 

Mind over matter: add biofeedback m 1 for yr 
romguter. Clircia, Steve, col Lag 7Y 
p$9-58 ә Control / health у Қысы 
Egnstruct ton 

PAUOLES: tnturfatipg with modular breadboarco, 
Coabs/Field, art bri Ар] pHg.Js7 s 
Digital /Anaiog Circuit / Interface / Hardware 
Construct iaon 

Pet position digitizing tita. Schulen, Мм. 
bri 1:2 Mar р79 *з= Mardare Conyteuct inn 

Spie digital Fiter, Grappel, Robeet. art 11 

122 Feb?8 ри = баз ign 

Sonic аласн ғу for the hobbyist. Dvarak, Heil. 
art №3 8:7 4179 pol20.134 *** Hardware 
Construction / Weather 

Таїк to ше! Add à voice to your computer for 135. 
Ciarcia, Steve. col 11 1:6 МАЛ р14?-]151 
жн» Үріге Synthesis / Hardware Construct (on 

AN MATION 
АИ (така 10 cogguter-as. lated instruilon 
lication of OWA, Eckert, Richard. col Ш 

Gif 181 pYS8-J66 *** Computer ңызы 
instruction / Science 7 785-80 Model | 

Representing three-didensional objects in your 
computer. Blum, Richard. art №1 4:5 №7 
р14-29 ""” Three-Dimensional Graphics 

Writing drm А. A mesh, Estap, Tony, 
art 13 4:11 152-170 ++» Сатар / 
Progr gemino Aa 7 9980 


Carr, 


ML an E Kel iarman, Ешь, art 19% 
3:9 Sep? Graphics / Programmen 
(аверс боа 


APL and the greatest common divisor / APL aids 
instructors, Claaton/Evans. cod LS 4:5 
May/9 р206-207 өза Higher Education 

APL character generator, Langoer, да. art LZ 
5:9 бардо 6116-124 9” (Character Generator 
/ Hardware Pc cis 

APL character sets (leading APL character Seta). 
Biliwiller, Charles. col 2:7 JV? pis %4 

APL Inlerpreter fer wicrocowputers, Bart 1%. 


wimble, michal, Қ-А. fiB Aug?? 250.65 эзе 
jntarpretae / Conteits 
APL 'nterpretar far амдын, art 2: 


PvaloaLion eapression. Те, Mike. art 2:9 
Sep?? р126-155 e= Programming fnstruction 
AFL interpreter lor microcomputers, part 3: 
mathematical pracessing*. Winnie, Mike. art 
2:10 (КІ?) рё4-68+ чат Interpreter / 
in cene | а 
nterpretae: further Соол ссе. — Brightaun, 
Toe. col 1:6 М0 р122-123 9”? 
Interpreter 
APL makes life easy (and wice versa). Evan, 
Selby, сот 69 5:10 (КИ р192-193 45 
Genes / Life 
APL runs círclas. Nicholson, Philip. 551 19 
5:12 Песбі 0464.485 44: Programing 
Instruction 
APL update {differance tetween operators and 
functions). Anthany, Е.Я, col 2:8 А7? 
р1?+ ?*** Programming Instruction 
др! /5: an alternativa. Grown, Anbert. col 14 
412 0079 284-99 *** Games / Programming 
Inatruet ton 
ts Gn APL character qunsratori. Шай, 
Оу. col 3:2 Ғаз78 pla4-135 ^se 
Comments Оп APL‘: characteristics. Mowland, 
John. col 3:5 Мау/а р1#3-144 awa 
Continuing comments on APL. Stryker, Timothy. 
вої 3:12 0579 2180182 «re 
БААЙ] {му with APL. Leter, Willian, co) 2:13 
Movi? п220-222 = —— 
ы with СААР: ымы choice comments 
, Andrey. со) 3:5 Hay? pleS-167 ana 
Here's "қ {п action (lunar lander гона, 
Квет, David. art 19 2:8 Augi? 044 saa 
Games / Strategy 
Questioning APL / APL opkimization / № APL bigot 
speaks. col 2:1] Жоу)? р194-197 
Serendipitous circles explored. 71 Hed 
Eduérdo. art 3:6 Apr? 1118-18} ^ra Art 
Three versions of APL. 9114695, Grego. sr rs 
AprBi р1НВ8-20й 99% Software Review 
ingerstanding APL. iverson, Kenneth. art 19 
2:8 Aug?? p36-40 еее Programming Instrwgi ion 
Virtua) меагу and VSAM for aiceos, Паһтке, 
Mark, co) 2:1] We? 0228 э*= — Memory J 
Information Storage / Virtual Мешғу 
What is APL7*®. — Arnold, Mark, аға 1:15 kov’ 
р20-24% "** Programming instruction / 
Languages 
Why people gel hooked an APL. Atwood, Allen. 
әгі 2:8 Mugi? 5108-113 ase Progr meen hy 


struc tion 
Winners of the Graat APL Contest (AAL 
interpreter]. Kanisa/Oicheistofarg, со! 4:0 


dant 7193-16 442 Conteris 


АМ/СОВО1, MAKES IT ACROSS! 
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.. FROM ONE OPERATING S¥YSTHM TOANOTHER! 
A VITAL WAY TO PROTECT YOUR SOFTWARE 
INVESTMENT FOR FUTURE! 


The RM/COBOL language runs on more different Oper- 
ating Systems and more different-sized computers than 
any other similar language. For starters, it runs on NCR 
and TI minicomputers and, іп the micro field, on ths 
CP/M?, MP/M?*, TRSDOS*, OASIS’, MOASIB*, and UNIX 
(ONYX version) Operating Systems..to mention only 
a few. 

Until now, serious business software of the scope and 
flexibility seen in the minicomputer world has not been 
available on micros. RM/COBOL now allows transfer of 
such software with a minimum of fuss. 

Woe have participated in such a mini-to-micro transfer 
of а major set of general business software., using RM/ 
COBOL as the transfer mechanism, of course. Running on 
literally thousands of minicomputers, these refined, 
enhanced, and proven software cover A/R, A/P, 
G/L, P/R, Order Entry (with Invoicing and Inventory 
Control) as well as Sales Analysis. The packages define & 
new level of achievement for features and flexibility in 
micro applications software and offer top quality at a 
reasonable prica. 

For immediate information, са] 714-848-1922 for your 
complete product descriptions. 


THAT'S NOT WHAT | MEANT 
WHEN | TOLD YOU TO DUMP 
THE PROGRAM. 


ыс, 


,..PLUB ALL THE OLD, FAMILIAR FAVORITES that 
we continue to offer, such as: 

General Business—Clisnt Accounting (CPA Write-up) 
FMS’ (Financial Modeling System) 
NAD’ (Name and Address &ystem) 
Real Estate— REAP ( Real Estate Acquisition Programs) 
PMS (Proparty Managamant Gystem ) 
MLS® (Multiple Listing System} 

Health Gare—AFH* (Automated Patient History) 
Word Processing and System fjoftware— Magic Wand? 
qQSORTI" 
CBASIC2!5 


and Cybernstics' unique TRS-80", Model If CP/M offering 
high performance, hard disk support, and CP/M oorn- 
patibility. 

Trademarks of: 

1--Вуап MoFarland Corp; 2—Digital Research, Шш. 8--Тапбу 
Corp: 4--Рһавв One Systeme, Ino.: 6&—Ball Telephone Laborator- 
les, Inc; 6—American Buainesa Syatema, Пу: 7—Structured 
Systems Group, Ina; 6—Cybernetics, Inc.: 9— Peachtree Software, 
Inc; 10—Compller Systems, Ino. 


CWE IRINE TIL GS 
N. 
(©. 
8041 NEWMAN AVE., SUITE 208 
HUNTINGTON BEACH, CA 82647 
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APPLE i 
Mate (maze generator for tha Apple 1). Балар, 
Rsbert. col 11 3:8 (ОВ ру 0-1186 wee 
Graphics / Games 
APPLE 11 
Apple Разса) cross-reference, Woodhead, Robert. 
бой tó 6:10 (күйі p419-429 ға» Pascal / 
Мену Program 
Aople kaleidoscope. Bishop, Robert. сої 17 
4:7 3179 p52-53 “бә Calor Graphics 
Apple nawe-addeass. иып, Gary. «о! 1] 6:4 
AorBl р32-34 *** Matt Liat 
Cnmputing infiat!on with the congumer price 
index. Haldeman, Joe. col Ш 5:7 Julai 
=a әде Coniumer joformatinm / Inflation 
ән measurement (ЕМ іле le 14. Murray. 
Чая. col Ц 6:7 м pégá-gg9g ee 
og / Analog/Digital Ctrewit 
tra of otf-the-shel? personal computers has 
brrived, Helmers, (әгі. col 16 5:1 Jani) 
96-10» += History / Microcomputer System / 
же ботаў са і) Мн; 
rating programs av weal ју, phis, 
жий, art Li 5:12 Decl pls?-JEy  *"* 
Utílity Program 
Myürocarbon molecule constructor, Matthews, 
5:3 Hario р156-166 er 


Randall, rt LI 
жаїрлгє / Education 
Aipetic string art for the Appia. 
co} 5:11 Mew рё?-63 
Wigh Resolution Graphics / Art 
List Pager {Apple T] utitity}. 


Lesa, Leute, 
Color Brapntes / 


Lovett, Allan. 


cot Li 5:10 (сой plzz *** utility 
ац / БА чий 
Logo for personal computers. Maison, "ow 


grt 19 uti Жі p3o-44 із ТІ 59/6 7 a 
Hare colors for pos ^u M Watson/Wagn iok. 
М 4:6 шл? *5* Color Graphics / 
М Resolution алақ» / Насбмгя 
Ification 
Мңіс өнім {square-wave muyic and 
reftware-deivea ОЛА synthesis). cal B: 
4181 pg4A **» Music / Digital/Anaisg Circuit 
fyoble om ihe Amile: Helmers, Cart, cal 2:4 
fort? РО а= Color Graphics 
Ono stap forward - three ер аме: Comput іле 


in ina US {ре р as d 
га 6:8 Sepfl аит: н!” p / ти 


Poor as 
Pascal biürary unit бог the Мегокмен 11. 
botari, Thoms, art Lå G:2 Feb] 2106-1365 


ene Modes / Pasce! 
Hnyoat, Patil. art Б:1 


Picture-perfect Appie. 
dani р228-2395 "ео High Resolution Graphics 


4 @rinter 
Teree-diaensional graphics fer the Appie ПІ. 
Чио), Dan. art Ll 5:11 Наб p 148- 1n 


вее High Resolution Graphics / 
Three-Dinens igna Graphics ў 
Time г tape. OF baherty, Jahn. col 
066-724 **" Tape Cassaria 
(ace for the 4; ғы” TE hardware. 


+61 99-501 

к ЛУ ҰТА, Need esi - 

white-noise ganeratar Тег tne lente П. 
O'Flaherty, Jom. col 42 5:4 Apr рый 
era Sound Effects 


1 59 


Wayne. col 12 
Control / Home 7 


Arctynah | 
Бег Decl = Е 


50 
Соқа ог сосна lied viewing uF the 1580 есір. 
Неініт5, Carl. tor L8 355 №580 рб» =з. 
Controt / ?hategragny / Astronomy 
Hunting tha computer {zed гү egg Helours, Cart. 
cof 16 4:3 Wargo әб-12е 4% Control / 
Photography / Astronomy 


Appia #10 сотто]. 


BES LGN 
Lomputer-aided drafting sith Apple Pascal. 
Sikat, Gan. art L5 6:7 WIBi р388-429 aee 
Design / Electronic Circuits / Pascal 


меге іа» in S e and Planetottfa, Hole, Oliver, 
1 plig-120 ғ Software Rev tow 


Ваё је af the asteroids. William, 
5:1? Meggi р163-165 * Software 
MM Ц tamas 

Computer Bismark 
Deck) р2?В82-286 

№... à 
[rt Сайре 

pra Т: 
сиыр 

bam of jeft/ri А 

Decl рё? В-298 


.o* 
view / 
йз, Pater. sr 5:17 

ete Saftuarp Agvigs / Goes / 


Millions. Gregg. or 9217 
Software Иву іт / Games / 


Әзіл, Teeth. әгі LÀ Б.Р 
pem Gim / “тоусайату 
insteuct ion 


pi t Caliamaras, Peter. we 6; фейі 
ТӘНІМ **" {шне Revise / Games / Arcade 
Lost Dutchsman*s dola", ДТ, art 1} Ssh? 
DecAQ 2768-2890 "== (аш f Strategy 
Misije Defanse vx ABM. Макса, Robert. ar 
6:12 Cecil pAO-90 «4» Solteare Kev lew / 
Game, / Arcade 
Odyssey: The Compleat Aventure — Nnison, агт ін. 
ay 5:12 (мс80 90-4: 5 Software Hry iem 
} Games г Strategy 
Ojpepic Decethion. Kater, Ца, sr 5:217 
281 pn/4-]H tn> Arcade f Gum / ҰҒЫ 
Wire iem 
Priser, Liddil, Gob. sr 8:9 берй] cJU5-Ju2 
Softekre Бабы / Geam, / МАТЕ 
Reversal; Othello lor toe іш 1, Ёгэ›йәшн, 
Шә, эг 6:41 Шшүйі р?ь-Ө0 **° 07 аат 
Review ? Othe} То / балақ 
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APPLE И (CONTINUED) 

дивана", Fetgoi, Curtis, tw Gilt Decl 
024-38 *** Sutügare Review / Gatos / 
Progressing Instruction 

Stallar Trek, Weison, Harota, ér 5:12 ресад 
078-62 ++ Software Review / Gàncot / Arcade 

Tranquiiity Base. Moore, Robin. ағ 6:8 Міубі 
0112-114. eee Software Review / Games / Arcade 


HARDWARE CONSTRUCTION 

Apple analag-to-digital conversion 15 27 
Wlerosecunds, Seeds/Leviten. art L3 60 
Ocel 2456-45: 99% Analog/Digital Clremth / 
Mardwara Conateuction / Аутпайпту 

Apple «udio processing. Cross, Mark. ork 11 
5.4 Agra 9212-718 #%* Voice Sprthents / 
Hardwire Comatruction / Audio Processing 

бит іс a low-cost speech-synthetiver isterlace. 
Ciarcha, Steve. col 6:6 Jungi рйа-бы 
eee Џојса Synthesis / Hardware Comsteroctian / 
115-80 Mode? | 

Crosa-pallinatiog the Appie [1 (serial 
interface}. Campbell, Richard, art 
Арг?9 p20-25 *#*®* JnterFace | Seriei 
Input /Gutput / Hardware Conglruct ton 

Law-spend &oalog-ta-digital converler for the 
күле ПІ. Hallgren, Richard. art L3 4:9 
$8079 270-78 == fnalog/Pigitsl Circuit / 
Jaterface ) Hardware Construction 


HARDWARE REY (Ebi 
Apple to Byte: ane users review of the pple H, 
Helmer*, Car]. (к LJ 7:3 №78 29-5 
жав Hardware Review / Microcomputer System 
Microsaft Softcard. felcearski, Mark. № 6:11 
=n 9152-182 *** Hardware Review / 2-80 / 
ім 


Mountain м?з MusicSystee. Moore, Robin. 
tr 13 8:7 МІЗ. 060-92 *** Hardware 
Rer iar / Music 

Wider keyboard and display aphancer. 
Mare. № tō 6:7 And p354-3585 
Merdeara Réview / Video Dispiby Г Ҡәубсағй 

alpnaSysteur! Music Synzhasizer. y 
hr 5:1? Decü] рИЙЖ-ІРИ +e dardas 
Review / Music 


13 4:4 


Bestarsk*, 
age 


ИТЕЯРАСЕ 

Cross-collinating the Apple 11 (serta! 
interface). Canpball, Richard. art L3 4:4 
Ápr79 220-25 + interface Г Serial 
Input/Output / Hardware Construct ion 

Digital plotting with the Apple ЇЇ computer. 
Halilgren, Richard. art Li 6:5 Хау 
р296-114 «re Plotting / InterFace f Platter 

Low-speed analoy-to-digital converter for the 
Apple ІІ. Hallgren, Richard. art 13 4:9 
бер?% 220-78 *** Analog/Digital Circuli / 
(тікше әсе / Hardware Construction 


МАТНЕМАТ 105 
impossible dream: commuting а to 116,00) A ony 
with a personal computer . Мое а, Stephin 
act LJ G36 йі p392-407 ees Mathomat ics 
ішігі precision division. Raskin, Jef. art 
Ы 4:2 Решта pis4.]SB *** Mathematics / 
Programming Instruction / BASIC 


PROGRAMMING IKSTRUCTION 
Bite and bytes іл Pascal: amt other binar 
eo^deti, Casseres, David. art LÉ 6:10 
ОТВ] p448-457 ers Pacca! / Documentation f 
Programmi ng n 
Game of left/r! Smith, Truck. art Li Б:12 
бесі! p278 a woe Games / Peogratnirm] 
Italract lan 
Micromodem support in Apple Pascal. Aobtnson, 
жой. art 16 6:7 №181 р3Э0Л-324 ** 
Modem / Patcal / Programeing instruction 
Hotes са abolute location interfaces to Apple 
Pascal. ‘Sokol, бетіні. oo? LÓ 6:9 бер 
р344-125 еее farca) / Programming Instruction 
Uecurtive procedures for thy 5507 nteraprocessor. 
Dennis, РИ 1140. со) 13 8:10 їс 
261-469 ee 4507 / regcm ы = Ше 
Wobouear. Feige), Curtis. «r Б:12 
p?i-M  "** Software Gevtes ! Dame: и 
Programming [estruction 
SWEET 16) the 6502 dream machine (Apple pseudo 
machine tatecpreter |". Wozniak, Stephen. art 
L3 2:11 fori? pl 159 an interpreter / 
650? / Pragraming Instruction 
аре table conversion for the Apple Ii, 
фас1йа, Gave. col (1 4:11 №479 рб) oo 
High Resolution Graphics / Programming 
атоме Лот / Convers long 
Tree searching, part 1: pasic сел igues 
TUALETE T ores. ы“ Ц 629 Saphi "2-1% 
eee Aekifictal Intelligence 7 Programming 
йшй Lion. $ Purrles 
іт енмб precision атла јот, Rostin, def. art 
LI 4:2 26579 215-156 >te Малави ісу f 
Programming ітитисііов { BASIL 
Wainy (nterrupts om thy Appla Ii зум Wito, 
Синаро, ark al 6:5 Шшуйі 780-244 "+ 
Progr ana ing instruction f 6502 
im inq page Lec wtih Je Pascal tuetie graphics. 
Wallace, Sruce. rol (6 6:5 Маун! pè 
нн каша, Imtructinn — Braphiee / 
йй 


SOFTWARE REVIEW 
LE Ab eee т t stew, 
м. sr БІ ҰН! mr 
Revime г Deta Вело Me 
Asteroidi ің Spare ым!) Pleated 
br Gii Mapsi 948-120 че 
/ Балақ } Arcade 


tiochosiak, 
sse Software 


*nit, 01 leer -. 
Software Rev ien 


APPLE 11 (CONTINUED) 


Battie ог tne asterctads. МЫ, . sr 
6:12 ме8і pli53-155 += Softeare lee у 
Arcade / Games 

Loeputer Bismark. Ansoff, Peter. sr 5:42 


(ее р282-246 та 
51а) lation 
Dungeon Campaign. 


Sof Leare Review / Hanna / 


Williams, Gregg. sr 50 
DecBO0 p74 >e: Software Revita / Game / 
Strategy 


Four word processors for tne Appia 11. 
Car]&sn/Habar. sr 6:6 undi gp176-MM ewe 
Software Мауіни / Ward Procesting 
etgan, Callamaras, Petar, ағ 6:12 Гав) 
090-100 еее Software Review / Games / Arcade 

Missile fefense vy AGM. Moskowitz, Rnüert. 5” 
6:12 (месі рї0-9П *** Software igricu / 
Балет / Arcade 

Odyusey: The Compleat Apventure. шіт, Harold. 
1r Өзі? 05580 9099-92 ea Software Review 


{ Games / Stra 

Olympic Decathion. Kater, David, ar 6:12 
с pJà.)H tra Arcade 7 Games / Software 

ru 

Prisoner. (10081), Bob, sr 6:9 Sepi р385-30) 
ere Software Review / Games / Strategy 

Reversal: Othello for Lhe Apple ПІ. Freidaan, 
Mark, sr 6:7) Мама 976-80 as Software 
Review / Othello / Games 

Robotear. $01901, Curtis, 3r 6:12 DecBl 
р24-34  *** Softeare Review / Dames / 
Programming lnstrurtion 

Sargon 11: an improved chess-p laying irap fer 
the Apple 11. Martellaro, John. 
бесёй р114-1108 === Software Review / Chess 

Stellar Trek. Melson, Harold. sr 3:1? бес ВО 
076-52 «аз Software Review / Games / Arcade 

Tranquility бахе. Moore, Robin. sr 6:5 Mayal 
p112-114 йаз Software Review / Gasos / Arcade 


TRS-BÓ ШОЕ. 1 
Build a low-cost speech-syntnes (zer. jnlerfate. 
C!artia, Steve. cal Ц 5:5 1 045-58 
«за foite Syntnesis / Macvarp Construction г 
125-80 Mode! | 


Elect міс interference. Ciarcia, Steve, 
cal 6:1 За} рій-8 **^ Radio-fraquency 
Interference г 185-80 Mode! | / Atari 


Some more on performants cvaluation®. He lees 
Ceri, col М 5:7 А180 реб. *** 
Testing / TRS-BO Model | 
APPLE 111 
Apple ПГ. Morgan, Chris. hr (3 57 Jaleo 


p50-54  *** ë Hardware Review / Merocoeputer 
Буза 


Asteroids in Space and Planatpids, Holt, Olivar. 
sr 6:5 Маубі а 116-120 *** Software fev jen 
J Games / Apple ЇЇ 

Battle af the asteroids. william, Gregg. 57 
6:12 06281 р162-165 ++» Software Revier f 
Games / Appia ii 

Big Five software (Attack Force, Cosmic Fignter, 

and Galax терети Wititamy, Gregg. SF 

6:4 Sepil p 364-385 ®=* Saftmare Review / 
Ganas / ee Mode! 1 

Cailnlest arcade: more arcade fun. Wild (ems, 
Gregg, col 6:12 DecHl p > Sal twart 

Cooper fia lyd. 


Review / Goes 
Dancing Demon from Radio Shack, 
sr 6:5 Мау] р148-150 *** Sofltedre Review 
f Games / TRS-BO Mosis] T 
fergon. Callamaras, Peter. xr 6:12 Derbi 
290.100 «аа Software Review / Games / Appie [1 
Hoe to implement Spare War (ағ using your 
o«cilToscope аъ а ті E at iin 
Dave. art L3 2:10 177 4.. 
Games / Programing Instruction oy p (ся 
Landing gexeule simulation with random turface. 
Hóung, 5.3. art 11 5:3 Waro 910-118 ^ue 


5umulation / Бөле» / 2800 
Missile Defense es ADM. Moskpeitz, Robert. ar 
6:12 бесЗ1 р50-90 94” Software Review / 
Games / Apple 11 
Olympic Decathlon. ater, David. sr 6:42 
Dect} pl4-78 “tr Games / Software Review / 
Apple 1! 
Space game. Wite, Loring. art Ш 4:10 (1/9 
р196-199 one "Бөке / Айча!” 
Star füaiders. Williams, Gregg, ar 6:5 Мау] 
n106-108 24 Software Review / балар / ай 
Starfighter. Grammer, Eric. 3r 6:12 081 
oso ыш evt Snftvara Шруіғы / Gamy / 785-81 
$tsllar Trek. №1501, Harald, se 5:12 Mecho 
070-82 "Ға Software Davies / Games / Apple 11 
Super Қоға. Liadit, Boh. sr 675 
D seu Software Review f Games / 185-60 
de 
Tranquility Bays. Moore, Hohin. r 6:5 Маун 
$ 2-14 *#* Software Йеғіги f Games f Apple 


ART 
Computer art (About thè cover - color graphic. 
done оп a GRASS system), Defanti/Tetz. cal 
2:10 rm стт ва High Resa hut ian 
Graphics / Р 
Cybernet tc rayon: e low cott approach to... color 
graphics. yer Super., art ut 1:16 076 
po4-29« ous Color Graphics / Programing 
instruction / [М6А] 
Gaod grief! { 5лоору" д4 seam on а PUP-3/5). 
. Brockean, Dave. cal Lill 9176 974 te 
Graphics / POP- 
e's mre fun than p^ ac Rower, Richard, 
i :15 Иона 6-9 99а Graphics / 
| fdrgn 


Remember the 
$500 pocket calculator? 


The same thing just happened to computer software. 


Everyone remembers when 
pocket calculators first came out. 
They were so impressive and futur- 
istic, people were happy to pay 
$500 for one. But it didn't take the 
electronics industry long to offer a 
smaller, more fully-featured calcula- 
tor for only $25. 


Demand and Supply. 

Ав mare and more individuals 
and businesses turn to small com- 
puters for their various needs, the 
small computer industry will turn 
out more and more computer soft- 
ware. This increased volume natu- 
rally lowers the cost per unit. And 
the rapid growth of the CP/M® com- 
patible computers has meant even 
greater sales volume for these pop- 
ular and valuable software 
package 


5. 
Here is what All Systems offers: 


CP/M in a registered trademark of Digital Research. 


Wordstar 3.0° $198 
Quite simply, the best word processing pro- 
gram for the small computer, Price shown 15 
jar (he Apple system. $248 for all others. 


SuperCale $199 

е State of the art in eleclronic worksheel 
programs, with features and enhancements 
thal previous programa just did nol have. 


*VisAccount™ $199 
The greatest software buy in the country. it is 
а fully-integrated accounting a witha 
General Ledger, Accounts Receivable /Order 
Entry, Accounts Payable’ Purchase Order, 
Payroll, Inventory, Fixed Assets, and even n 
Mailing List program —all for one price. 


*Data Manager $199 
А powerful and professional data base man- 
agement program thats wonderfully simple to 
operate. Features include: data hase building. 
lista, comparative analysis (by generating bis- 
lory & performance reports), various flle 
maintenance, [251 assembly language (sort/ 
merge |, fast data retrieval, recard selectian, 
report writing and forms handling. 

* Both VisAccount and Data Manager come 
with a 45-day conditional money back guaran: 
tee. We know of no other software com- 
pany with the confidence to provide a 
almilar guarantee. 


Warrlstor is a registered trademark of Micro Pro c MM: А 


VieArcount is a trademark of CSCA АЙ Systema w a division of Computer Services Corporation of America, 


Circle 73 on inquiry card. 


All Systems offers these programs 
for the following computers: 


Apple Il Heath/Zenlth 
Radio Shack Models I, Superbrain 

ПАШ North Star 
Osborne 1 IBM 


Hewlett Packard 125 
Most CP/M Compatible Computers 


How To Order 
To find the dealer nearest you, or to 
order, call toll free " 
800-221-2486 
in New York ог for further informa- 
tion, call 212-685-0090. You may 
use your Visa, MasterCard, 
American Express, or (for ап 
additional charge) order C.O.D. 
Ог you may send a check or 
money order to: 


(/2 


АП Systems 
332 East 30th St.. New York. NY. 10016 


SuperCak is a trademark of Sorcim, ine 
hours, 


7 days a week. 
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ART (CONTINUED) 

кугас ste log act for the Appie. Сова, 02016. 
cal p&2-EJ "%” (olor Graphics / 
High Resolution кь / e H 

Mathematics of computer art, er, Kurt. 
art 4:7 №179 pl05-116 ++ Mathematics 

Persona! computing: пем prospects for art and 
келсе. Helmers, Carl. co] 1:4 Ат? phe 
tee Science / Computers and Society 

Serendipitous circles {circle drawing fran 
with suprises7.  Anderson/Ga way. 3 ZH 
Ау977 p70-75 тее graphics / б). 

Sarandipitous circles explored. Kelleraan, 
Eduardo. әгі 3:8 Ме? pi78-]H] е” APL 

Some раме piols. Demeron, David, cal L 
5:2 Feb@O pld0-344 "as Plotting / Cromco 

fonibos: а За ПА illustrat lon ayttea, 
Бумен F legal, art 6:8 №98] 0469-15 «=» 

Graphics 

noe in the BYTE first содро бг act contest, 
col 1:16 еле p70 1 Contests 

ARTIFICIAL. INTELLIGENCE 

Artificial intelligence. Roberta, Stevan. art 
6:9 SepBl рыла + 

feb iftctal intelligence and алаты, Кі(зһп, R.M. 
ark 4:58 Jun79 piS2-154 ere 

arkifictal intelligence, en evolutionary Idee 
[part 1: ам overview). Wimble, Michael, get 

135 Мау! p?&-)7 "з ë Simulation 
artificial Intelligence, sm evolutionary idea, 
part 2: implementation. Ме, Michael, art 
2:6 ҚаП 9100-107 *** Simulation 

Arh ifictal чат car what is 117. Rosenbaum, 
fichard. art 2:4 Anr77 p5Q-56 “== 
Definitions 

Grains of men and machines, part 1: bislegical 
models for robotics. Rent, Еттен. art 2:1 
Jun78 р1]-22» *** ын 

Grain. of aon and aachings, part 2: how the brain 
tuhtro]s outputs. kenl, Ernest. art. 1:2 
Feb?B pBA-90v == Robots 

Brains of тёп and machines, part 3; how the brain 
analytes input. ‘ence, Ernest. әгі 3:3 Мг 
р74-83% “© Robot: 

Bras of шеп and machines, part 4: әкікілегу af 
emotion and choice. fant, Ernest, ort 3i 
Арг7В pb6-R9 *** Robots 

Compiest robotics exsperteenter, Melmers, Carl. 
tal 2:11 Noy?7 ой» * Robots 

Could a computer take over?. Ruch, Ed. art 1:5 
Fabl$ o76-23 *** Robots 

Creating è chess рі t am e&tAy Of human and 
camiler chess skillt, Frey/Atkin. art 1:10 
Üct/B plüz-l9] = Chet 

Frankenstein emulation. Murray, Joe. art d: 
Apr?b 1250-54 ** Robots 

lagrived maze ram. Lyons, David. col La 
8:41 Јал) pl53-154 “ee 

Knasimdge-based expert Lams Сото ОҒ aga. 
Duds/Daschnig. ark Ш 6:9 берїї а зв! 
ers Kogeledot-làsed Expert SysLens 

Hicrocoepyuters in education: 4 "e cape аш 

roach. Wolfe, George. col 
plaé-16 ets Education / Computer. Assisted 
astricti 

Барыга! 'anguage processing and small systems. 
Tennant, Harry. art 3:6 тів р18-54 ste 
Langeages / Natural Language бітісі ice 

Matura l- language processing: the Field in 
perspective. Hendrin/Secerdoti, art 1% 6:9 
Scpál p304-352? "та агыта] стаде 
Construction / Linguistics 

094% and beginnings ag e (те! 
shows, Japanese markel). Morgen, Chris со! 
6:9 5ерї] рб-10 *=* Shows / Foreign: 

tition 

On finite slate machines and treir uses.  Qwens, 
Gerald. cot 2:9 тәр 284-188 ar» 

Science fl'iction's ba hl ш; "к. бугд. 
Üonald. art 6:9 
Fictton 

What computers cannot do. Lewis, Ta, «ri $32 
Jana) рО? е Ropots 


6900 
Eighteen with è die: s Пе» кеу 
ost, Russa. inb 
жаз Dame, / 6800 йы 


APPLE [1 
Tree searching, parl 1: baric Ри iquat, 
William, Gregg. wk LI 5:9 Sepil "572-0 
*** . Programing fnstruction / Apple il / 
Puz les 


НИ эз 


CONTROL 
Melure of robots, park 1: defining Rehas tar, 
Powers, William, art Ll 4% Дә pl32-144 
өзе Robots / Control / Design 


DESIGN 
005177170 4 robat fro nature, part 1: otological 
considerations. Fila, Andrew. art 4:2 Г 
рі2-29 +** Rebote / Design 
Model of the brain for robot control, parl 1: 
defining ооба нот. Albus, Jamern. oft 416 
dun?9 210-34 * Robots ? Пазл 
Model oF Une brain far robot control, part 2; а 
neurological model. Albus, Jates, art ar 
м1?9 54-95 «ғғ Robots / Design 
Mode! of tha brain for robot control, park J; а 
comparison... Albus, James. агі 4:49 Jug?" 
255-50 *** Robots / Desiga 
Ждет of Ше безіп für robor control, part 4: 
mechanites of choice, Alour, Жән. art 4:3 
Sep? р130-148 9%" Rphots / Design 
Nature of үүт саге 1; (I PEN nena 
Ромас, William, art Ll ми, ЕЕЕ” 
һаа Robots Г Control / 4.2 
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ARTIFICIAL INTELLIGENCE (CONTINUED) 


Ол building а light-seeting eutut mechan isa, 
Allen/Rpsselti. art 2:0 Ай р?4-4ў ct 
Robats 7 Design 


ВАШЕ 5 

Eighteen with a dit; à learning game player, 
Yost, Russell, get L1 5;1 Јами 025.229 
өзе [james / BAK) / Strategy 

#мкраыл: 4 beginning project іп artificial 
Intelligence. Wier, Robert. art ізі Nav? 
р3А-%Ш ere Ganges / Programming Iagtruct ion 

Machine problem solving, part J: ii арм 
procedure*. Fray, Peler- art Ll " 31 № 
р244-204 teo Camp, / TRS-HD Mage! | 

Simulating haman decision-making m a persona | 
casputer. Frey, Peter, art 5:7 180 
56-72 ere Games / Othello / Programming 
“гик Lion 


PROGRAMMING [INSTRUCTION 

Haapa: а baginning project in жин 
eee Wier, Robert. art 1:3 
016-40 tie Emms / Programming Instruction 

My computer runs mezea. Stanfiakd, David. ark 
12 4:5 Jun?9 p35-99 ass Programeiny 
Instruction / MIEBUG 

Simple maze traversal alggrithes. AlteasAfian. 
art 4:6 Jun79 р38-44 89% Robots / 
Programming Instruckion / Algorithm 

Simulating human decision-making on a рёгъйаа} 
Computer, Frey, Peter, art 5:7 АШ 
p56.72 *"* Games / Othello / Pragcamming 
Instruction 

Tree searching, part Ls basic techniques. 
Williams, Gregg. ort LÀ 6:9 Send) p72?-106 
ата frograsming Inetrection / Appia [1 / 
Puze los 

Tree searching. parl 2: sauristic Lecheiques. 
ШІЛ, Gragg. ert 11 6:10 Octal 
198-212 toù Programing Instruct lan 


TRS-BO MODEL | 
Machine problem 91 лд, Aeh 1: trial-and-error, 
LÍ «ааста ical Лап... Peter, art ul 
&:g as Мер me Puzzles / ТЕЗ-@0 
Sade | 


Bach Ve — palving, part J: tme alpha-beta 
procedura”, Frey, Peter, art LI 5:11 ово 
рїї4-264 sae bot # TRS-80 Model | 


8 byte nexadec ina! to АЖПІ converter. Dosh), 
Ashwin., col 11 6:6 dunið pate see 
Conversions / Надае іты] / 8080 

ASCII string program, Comer, Willian, со) L3 
4:10 Qct/8 pé46-24B  *"* Programing 
эзет te / we P^ T 

Alpha loci for your Ii Geyhyard. Conboy, 
Terry. art i КЕЯ ace 
Кәумигй / Hardware Modification 

Bulla а serial ASCH! word generator. mer. 
Моља іа. art 1:9 меро о 050-51 
Interface / Hardware Lonttreuction ) "ма 
Equipment 

complete ASCI! (codes given іл binary, octal, hea 
and decimal}. Ciemiewicz, David. col 1:@ 
Feh78 р19 *** Standards 

бег ipharing mystery k ards. "impri, Cari. 
arl 11 Sep?5 -Ey 496 Keyboard 

Don't waste memory space {кие шаў Co squeeze fat 
cut of tat strings). Sader, Robart. ark 
1:16 Фасг6 р58-59 =» Informas lon Storage / 
Programing Instruction / Memory 

How to save BYTES (a proposed character set). 
Mepntice, Thomas. ігі 1:5 feb? páó-4) + 


Memory 
New ASCI) standards (notice), col 2:5 May?? 
gll] «= Standards 
Using а Же. Area, Got. art 2:5 
May??? 2 + кауме # ROM / Comers tons 
What 14 à CharácterT*, athe, Manfred, art 
1:4 Qut?5 р30-30 *** Binary Coded Decimal у 
— Code 7 Standards 


"s pointers / 185-80 ports 7 115-80 Lave 
formats / BSA 1-10. Ciarcia, Steve. col 6:9 
Aprá) р178-1М “rta 

89 linas әп) 160 character display / 
frost-asspeb]or for the THS-1000. Ciare 4, 
Steve. col 6:5 шәйі 0358-3239 ** 

Alta te bus / Teratnotogy / үн! n m 
col 216 Jua?? phe %# 

Atar | memory and 85-222 / — wempcy рҥойўет / 
Кобо гене control, Clarcia, Steve. cul 
69 серігі pJ60-352 тн 

BSA 1-10 7 ЕКЕ раю уот / LED graphics 7 ШҮН у 
Recommended teats, Creta, Steve. col 5:41 
Мочи) рабб-27А +e 

BSA 1-10 controtlar г 16-611 ayto. Claret, 

Steve. rn] 847 iM gpf3d-2i1) «ee 
ues lines / Power supply г EMG * TRS-BQ / 
/ contest, Сатса, Stave, cal il 
4001 52-20) т 

[Miss group / APL ROMS / с (questioni, со! 
ak ?;9 Sepi? ра” ^a 

Computer -canteol Ted ж m { Unintarruptihie 
power supply / BN 110, a Clarcha, Steve. col 
5:9 Sep pl/2.175 4 

Data Storage / Engineer wm Зее, ші iri 
Dec?& 56-57 ** 

Data entry / баскыр patr у Bank awitenimy / 
Computer retall storm, Charcla, Steve, cal 
6:6 АИ р-р "е" 

Oigital aemomctor / Jortkick Interface 7 

lodical guide / $50 computor. Clurcla, 
Stave. сді 5112 DecBO р318-120 944 

бон 12-5 iding dishetie, / Minimum lab towl 
equ ipae L us канак, Clharcla, Steve. 
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How 00 үүн gw 3.000 | patient retordsT. col 
КИ duib ұз "=" Information Storage / 
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Maas stucage / 10,000,000,000 nits / Stock жағаға 
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Mure Characters un the TH5-80 color / Гіғсай to 
Compare frequencies. Ciarcia, Steve, col 6:8 
dun] 9346 ++» 

Fercan doubler г what ts ГРИМ? у 185-30 Mode t.t} 
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:12 Decül 0152 = 
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Slew mempry signats / X) Msz rs 50 i 
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# prinler interface. Ctartie, Steve. col Бі? 
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Aids fac am assempting programs. Pfeiffer, 
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Bar Codes 

AIKAUG and the 7845-00, parl 1: a cross-assemb ler 
for the Motorola 6800. Labenshé, Roberti. art 
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ММА. assembler for the 8000 a'croprocetaor. 
Welmers, Peter, set 12 1:2 бс 064-57 
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ASSEMBLER (CONTINUED) 
Taward а »tructurgd 6309 assembly language, part 
7: ... agsamh'ur. Walker, y. arb ti 
$117 Decal р195-724 %ғй Э / Programming 
[nstrurtvon / Structured Programming 
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"1 pš р50-58 =” Programin 
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{90 op codes for an 0040 asitebier*, Power, 
nios. art 5:5 Јол роза "=e 2.40 / 
BOBO / Prograemiag Ineteuction 
ASSEMBLY LANGUAGE 


8080 microprocessor op code table. Quer, 
Robert. ark 1:6 Fep/b 584 *« АМ у 
Programm ing Ty Eructton 

And его xapansíom Lo your microcamputer, part 
1, Brn, David. әгі іі 5:10 сед] 
pl54-170 +“ Agsempter у Progressing 
Йи t ion 

Aids fer nend abreabting programs. — Preiffer, 
felch, art №3 4:5 May? p238.744 азе 
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Əңелің progr m. Heleers, Carl, art 
Мат 76 So whe  Progrieming 
ait e du А М А 
to 25+ ink ape. (ырга 4. 
Pat. col т ы 1 ып ИТ 
Programmi ny Mad 7 BASIC / уен 

Üusign ап on Jine debugger. МІЕг/Йгінін. art 
НА Anth 6256.62 *** Debugging f 
Progremming Instruction 

hand ауыз! іл MARDO relative addresses, Saaz, 
Жау. ari 1:4 AgriB раб %"" Programing 
Insteuctlen / 6800 

ІйЕғойыс tion to code tightening / Mining the thip 
спала for гайга b eee Gass, Бю Baorrrey, col 
L1 4:2 Ро pidG-]4R "== Prograa 
Optieizatian 7 6800 

MiCROa: using GASIC ta маг“ A "nd: 
Fickett, Robert, art (А 5:7 prt 35-H8 
жаз Programming Instruction = 

Maintaining а tingle exit ролик, lnsetberg, 
Arson. col 13 5:5 Мау80 жне 
Frogramming Idatruction 

Quiz on waclusive-O@. Lat, Ёш. cot 9:10 
oral р275-279 *** Programing [astructlon 

SC/MP instruction set spamary. Burton, weiter, 
са] 6:1 Јата р90 ға» БСР / Programming 
IA P ; 

Мим tw IM loup became of otsents}y-1 
foastruct?. 01115 маз, Glenn. art Т ісі 
Fa -M8 **" Wicroprocessor / Programming 

Tigh 

Simplify your homemade assembler. dewell, 

гу, art 13 1:9 Maylb. “рта тке 
Assembler / Programming tnttrecttons 

$096 notes of modular assembly programing. 
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ne Чы Instruction / Sound Effects / 


75-60 
Strike à MATCH (aatching up La e Р tantford 
Phil Tap. ui 1:10 рАЗ-51 | 


Programming s... / Ж 

Jupro&tine parameters. Maurer, W.D. ark 4;7 
№179 p225.230 та» Programming Instruction 
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Мебгесог, Roger. art 5:3 MarBD 9230-23 
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мат you through а loup. Maurer, №.0. art 
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ASSOCIATI 

dein ia. E ox (cumpoter atsoctations and 
ых: тех). Helmers, Cari, tul 1:6 Feb?6 
pi-B^ cen Clubs 

Resclions to previous comments (a computer 
language development wochely} . danei., Leigh. 
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Мон» anafog-Lo-digttal conversion (n 27 
microseconds.  Seeds/Levisgn, art L3 6:10 
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Apple 11 Г Herdwere Corstracti 
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Computers and eclipses. Helmers, Cari. col 41) 
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Simulated view of the galaxy. Üahske, Mart. art 

LA 4:4 Apr?9 p66-8O sas Siayletion / 
% jente 

What kine doas tha дым Pje али spt?. Barastrom, 
Bruce. art 12 6:7 МІНІ 694-118 tee 
Energy 

ATARI 

Atari Msi ler /Ed ог. 
G:F кіп р1?4-12& 
Ааа ler 

Фаз cuter tals рагі 1: tne "au 1150, 
Crawford, Chris, art 6:9 ері pied. 
вәә Design / fideo Display / Graphic: 

Atar) tutorial, part 7: graphics indirectino, 
Cranford, Chris. ert 11 6:0 и рю 
"** Grophict / Color Graphics / Programming 
instruction 


AST 


Peiczarakti, Mark, or 
see Software Review / 
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АТАМ (CONTINUED) 

Atari tutoriat, part $ qum a ao 
Crawfard, Dis. art bi 
pil2-JJ8 *** тартса / КЮ. - 

Instruct ioo 

Mari tutarsal, part 4; Чому На Inter: pts. 
Crawford, wis., art 1) 6:12 №8 
pi66.136 тее Programming Instruction / 

Graph cs ? Video Divplay 

Atari's Telelom |, Flint, біне. se fii 
0191 рф») «^ Software Шем / (а!) ity 
Program / Tergimi! 

Electromagnetic tnlerference. Ciarr 1a, Мете. 
col B:l Jangl №48-68 *** Radin-frequims y 
Interference / FRS-80 Майе! [ / Apple 1! 

letroductian Tg Atari graphica.  Crawford/Wionnr., 


art 11611 Зы piB-32 984 Graphics / 
Colar Graphics 
чеш у nodu le for thy Alara. Péelezarshi, 


Mark, hr 56 №08] 074-26 awu 
Hey ew / Hanny 
Nar Ratders, TR Gregg, sr 6:5 MD 
пача веч Software Review / Games / Arcade 


Har deqce 


МЕГЕ мон. dfe dis TET 
|. ng. L| er, » «ert 3 
ма БАР ==» SCELET у ted 


Агага, Joseph, ert it 


тта Чаду [алат | 


Mariona) @icropast іне. 
3:11 ае 213-128 
S5tatiat irs / Worth Star 

М0] PROCESSING 

Apple дый іо processing. Cro»s, Mark. art | 
бт4 ApeBO 6212-20 вен voice Syntheses у 
Nardware Construction / Apple if 

Audio ürótessing with a microprocessor. — O'fisyer, 
Tom, ael LJ 1;Б 4728 реа == 
Digital Audio / Sound Effects 7 6502 

Faster audia processing with а alcraproceassor=. 
Dally, William. art L3 4:12 0972 954-76 
«з= Digital Audio / Design / Sound Effects 

AUTOMOBILE 
Analyze your cara gay economy with your 
commuter. Mavernschub, ал. art 11 2:10 
— ріБЕ-167 "зе TPE / Energy 

Datuse (program to beep track of autowpoblla 

ae: Firth, Mike, col 11 4:2 reu&Q 


вёз reo d 
kalsan mileage tor-monitar. Labi il, 
derry, art L2 6:7 №181 220-249 "= 
Energy / Calculator / Mathematics 
Simulation а? aotian, part 2: ая nutoxpbiTe 
зимми от. ‘smith, Stephen, art Ы 4:12 
бес? 9112-116 тт Simulation / Mathematics 
í Science 
BAR COOES 
Млет PAPLRHYTES test. col 12:3 Ме! 
р130-135 *+* PAPERBYTES 
Anothar format / бағ сойуз end other topics. col 
2:7 МПТ? pled oe pAPERETTES 
Bar codes, ewvisited.... Венага, Cari. col 
54 ApgrBO 06-10 М» 416 Носгарну / Interface 
Build 4 har-code scanner inexpensively. Bennett, 
Bradley. art 6:11 М8 рб2-72 tev 
Hardware Construction 
Comparison of bar code eocodieg осма. 
Moseley, йпһїп. cal 4:4 Apr? pSO-52% tee 
Dr defies! economy floppy dish drivers: mech ine 
readable object code. Welles, Kenneth. art 
12.20 3177 рі56-157 ?*** Flappy Disk 
Drive / Programing Тее гос тое 
iterating bar code іп the Hewlett-Packard 


format", Жина). Thomas, ал 11 бі Јата 
р148-178 === wWewiett-Packard / Calculator / 
Convers ioni 


HP-AlDz d literate calculater?. Hayes, Bridn. 
ne 6:1 dandl plié-l38 *** Hardware Aey ieu 
f Calculator 

leplementing the Tiny Assentrler. Exmertchs, 
Jack. art LJ 7:5 Шу? püá-95 тез 
Assembler / 6800 

Lew Cost light шати) өр! 1? еге, 
өті 3:5 Мау? 097-95 "e Hardeare 
Canstruction / Light Waad 

Micro-Scan Corp bar code scanner. Markoni, 
frederick, fhr 3:10 98 риб-167 «s» 
Hardware Review 

Move) har code reader. fFarneli/Seeas. «rt 3:10 
05174 р162-165 "е" PAPERBYTES / Design 

ҮТЕ bar codes with Integral Data System 
printers. Loujs, б. eol 16 6:5 Маубі 
0224. «а  Pryntar / PAPERRTTES / 

PAPERSYTES tancum (Reader's tests / Gack Ніле 

mim | Criticism). col 2:4 Apert? ба 

GAPEREYTES. 


Haseley, Robin. 


B ira 


PAPERAYTES forum (muitipile уве characters / 
maching readable Brattle). coi 2:3 Met? 
plis "ғ PAPE 

Proposal for a kitchen inventory xystum, cr don't 
byte the wand thak.... Sauford, Richard. cal 
3712 Duc? 2188-18 "®* Inventory Г Home / 
light Wand 

Senplet of achine b nn doo software. 
Sanka/Sandarsom. art 76 р12-17 ++ 

Information Storage / У / PAPER TES 

Signal pencessing for optical bar code sharing. 
еек, Frederick. art 1:1 Пес р77-84 

eee Fiber-opties / Hardware Consiruciion 

Saftware for reading har codes. Negli, Keith. 
art) 1:16 0ес 20-20 997 Programming 
Inateut tion 


ВАС bae codes with the Centronics 727. Anderson, 
dona. tol ib 6:8 Mayl р/74» tis Printer 
f TAS- Moda) | 
BASIC 


Mnersi eri — ‚нен changes їп BASIC). Gass, 
Rnberi. 4:4 Мҥ?® р214-219 47 
EE 

BASIC crots-reference Lábie kE 

lander /Engiamier, col 11 4:4 n 
p130-19? 944 ИУ Program / ТАСА 


BASIC (CONTIMUED) 

BASIC nri», Fittel, Gene. сй) 
рім *** Sorting / ТР 

БАБЫ tokt гос, 
4:5 ӘМ зб. 
Star / (Sal 

ісін from.. .continecd (commenly on wporoving the 
p language). Clark, Ш. Lawrence. co 1 
p79 pig *** | алиа 

0444 Бегіс tons әні pragtead ўер unc, Et 
9%. Pascal). Mefoy, Ear]. col ib 4:9 979 
plbb.171 *** Languages у Pasca) 

Databine (converts object cody іл BASIC data 
statements). Ment, Bante}. col bl 6:3 
MarBl péli-222 7%" Conversinas / Uti tity 
feugram / SOL 

ha Pacca) Іле пене BASICT. 
2112 («77 parts sev Разса / Lanquages 

Measuring рога узв. Deteozeslsis, Stefan. 
со! 3:2 febi/B омы,” 

Раса? vectus BASIC; round 2 элсіз FORTRAN. 

сем, Lawrence. col (5 4-4 pris 7239 

а“. Languages rn Pascal / FORTRAN 

fasting monory іл BASIC. міне, Russell, м1 
Li 219 кіт p58-00 =** Memory / Ten 

Фи thts country needs ің в good -pik high 
liwet мери. Hiteers, Lar! col 1:46 
Веста 05-20 *** Lenqueqes / АУМ 


APPLE Ii 
Uni tm ited precision division, laskin, Jat, ағ” 
L} 4:2 Бәс?) ОА е9 Malrematice 
Programing [nstrutcion / Apple П 


GAMES 

BASIC, computer languages, amt computer 
adventures. Pournelle, Jerry. col 9:12 
бөсій prt?-238 +09 | атудан / Gomes / 
Software fev jew 

Pascal verius BASIC: -i eeercise. Schwartz, 
Allan. art 16 3:8 А8 268-176 ssa 
Расея) / Games / Languages 

Тіс-Тас-Тпе in BASIC. Шлайағд, Ве. col МЫ 


Ll «x4 м 


chel., Fred, art. Li 
owe Та Editar / North 


Meier, Lari, Ері 


3:12 028 0174-175 = Биш / Strategy 
THEMATICS 
BASIC factorvals. Miller, Alan. cQ! 11 4:6 


3179 0208 *** Mathematics 
Complen прег subroutines. Harlow, william. 
col М 5:1] №980 р115-Па т 
Mathematics / Uliiity Progras 
буғатіс simulation in BASIC. Noung 
tl 6:10 OctBl p394-199 == 
Mathematics 
Elements of statistical computation. Forsythe, 
Alen, art 1] 4:1 Jan?) 10142-19 
Statistics / Programming instruction / 
Matheagtirs 
Symhglir wath using BASIC. Stoutemyer', Davia. 
art Ц 510 0080 р2327-245 
Pathewat ics 
Un | ad Ced ra division, Meakin, Jef. art 
(1 4:2 Feb?9 р15$-15$ тее Marhematics / 
Жы Ж, instruction / Apple И 


PROGRAMMING INSTRUCTION 
BASTC bit twiddling. Owens, ат. cod 11 4:7 
№129 р192 %%% Programming Lostruction 
BASIC formatted output (ARIAT USING subroutines} - 
Boch, ыы. art 11 4:2 Fenda pl 76-156 
sev lth lity Program / Programming instruction 
BASIC to assembly 1 linkage. Fitzgerald, 
Pat. col LA 3:7 ҖЕ р112-1]4 + 
oe instruction / Asseahiy Language ў 
D ^ 
BASICeity BASIC (ап informa! tntroduction 
BASIC). Baker, Roberk. art Ll 2:7 
рӯб-115 "re Programing imstructina / 
Languages 
Bug in BASIC. Мараг, W.D. opi Ш 5:1 Jamii 
plB88-195 *** feet / Programming Instruction 
Change your GTO. to FOR...NEKT low. Cares, 
David. co} L) 6:1 Іші pi} 1 
Progrieming instruction 
Changing 4 BASIC FOR..,KEXT joop inte a 
R&PEAT...UNTI( Joop. Мегале, мае, tol Li 
8:8 SenBl pitt *%* Programing Ілес ton 
iari arto чн н Doyle, Ühomas. art 
M 4:1 oe Wai] tist / 
Umm Esc 
the week and iW time p 
gx м. В, cni 11 An мы Pl #126-179 Sba 
Calendar / Proprasming Instruction 
Elements of та са! computation. Forsythe, 
Alan. art LI d;i и р182-154 m*a 
Statistics / Programing instruction / 


. 5.2. col 
Steu tation / 


to 
iti 


Mathemat ics 
Faster BASIC for the Ohio Scientific. Sauter, 
Jum. сө) Ll 6:5 Му сиси = 


Programming Instruction / 051 / 650 

Files on parade, part Z: vapno Г! эы ein, 
Мей. art Ll 4:3 Mar) р12-4) 
Information Storage / Programming раней ion / 
Beta Structures 

пожні cents (formatting dojlars and cents without 
PRINT USING). Childress, James. let 11 6: 
FehBl р150 *** Programing Instruction 

[mplemmling dynamic data xtructares with BASIC 
files. Carter, Ted. art t1 5-2 Fehb80 
p92-102 ее» Informat ton Sterage / Data 
Structures / Programming Instruct tan 

Simi larity comperélor for ateings. O'Haver, Т.С. 
col Li 4:9 мол 255-60 = Programing 
{малыг ап / OST 

Some wordy abqul program structure, Hearn, 
Аізегі, arb il] 3:9 pii 73-26 + 
Programming instruction / Structured 
Progrean! ng 


QUALITY DISK SOFTWARE 


BACKED BY ON-GOING APPLICATIONS SUPPORT 


APPLE і! & 


HOME FINANCE PAK |: Entire Series $49.95 (Ж) (Т) 
CHECK REGISTER ANO BUDGET: This comprehensive CHECKING ACCOUNT 
MANAGEMENT SYSTEM nol only keeps complele records. it also gives you 
the analysis and conlrol (001$ you need to actively manage your accounl 
The system pons routines for BUDGETING INCOME AND EXPENSE. AUTO- 
MATIC CHECK SEARCH, and BANK STATEMENT RECONCILING, CRT or printer 
reporis are produced for ACTUAL EXPENSE vs BUDGET, CHECK SEARCH 
DISPLAY RECONCILIATION REPDRT and CHECK REGISTER DISPLAY by month 
Chock entry 15 prompted by user-defined menus ot standard purposes and 
recipiant codes. speeding data елігу and reducing disk storage and 
retrieval time. Six tields ol data are stored lor each check. amount. check 
ng., dale, purpose, recipient and TAX DEDUCTIBLE REMINDER. CHECK SEARCH 
routines allow searching on any of these dala fields. Up lo 100 checks /mo. 
ЖЕ ————— —— mm^ 539.95 


SAVINGS; Account} management system for up to 20 separata Savings 
accounts Organizes. (Mes and displays deposils. withdrawals and interes 
вагпед tor each account. ........................... . 814,05 


CREDIT CARD: Get Control of your credit cards wilh this program. Organizes. 
slores and displays purchases. payments and service charges for up lo 20 
Separate cards of bank (pans. ........................ 514.95 


UNIVERSAL COMPUTING MACHINE: $49.95 @ 
А user programmable compuling system structured around а 50 row x 50 
column table. User defines row and column names and equations lorming а 
umque computing machine Table elements can be mulliplied, divided, 
subtracted or added to any other element. Hundreds of unique computing 
machines can be defined. used, stored, and recalled. for later use Excellent 
tor sales forecasts. budgets. inventory lists. income statements, production 
planning. project cosi estimates-in shart Гог any planning, analysis or 
reporting problem thal сал by solved with a table 

$29.05 @ 


COLOR CALENDAR: 
Got а busy calendar? Organize it with Color Calendar Whelher It's 
birthdays, appointments, business meetings 6r a regular office schedule, 
this program is Ihe perfect way to schedule your activities. 

The calendar display іс a beautiful HERES color graphics calendar of the 
selectad month with each scheduled day highlighted in color Using the 
Gaily schedule, you can review any day of the month and schedule an event 
or aclivity in any one of 20 ime slots trom 8.00 А.М 10 5:30 P.M 


BUSINESS SOFTWARE: Entire Series $159.95 © CD 
MICROACCOUNTANT: The ideal accounting system lor small businesses 
Based on classic T-accounts and double-entry booking, this elficient 
program provides a journal for recording posting and reviewing up 10 1,000 
Iransacitons per month to any one of 300 accounts. The program produces 
CRT and printer reports covering 

TRANSACTION JOURNAL BALANCE SHEET 

ACCOUNT LEDGERS INCOME AND EXPEHSE STATEMENT 


Includes a shart primer on Financral Accounting {48K} ,...... $49.95 


UNIVERSAL BUSINESS MACHINE: This programm is designed to SIMPLIFY and 
SAVE TIME for the serious businessman who must periodically Analyze, 
Plan and Estimate. The program was created using our Universal Gomputing 
Machine and il 15 programmed to provide the following planning and 


forecasting 10015. 

CASH FLOW ANALYSIS SALES FORECASTER 

PROFORMA PROFIT & LUSS SOURCE АНП USE OF FUNDS 

PROFORMA BALANCE SHEET 408 COST ESTIMATOR 
INVENTORY ANALYSIS 


REAL ESTATE INVESTMENT 
Price. including а copy of ihe Universal Computing Machine .... $8995 


BUSINESS CHECK REGISTER AND BUDGET: Our Check Regisier and Budget 
programs expanded to include up to 50 budgelable lems and up to 400 
checks per month Includes bank statement reconciling and automatic 
check search (4BK) ..,.............- ——I ' 


ELECTRONICS SERIES VOL І & Il: Entire Series $259.95 

LOGIC SIMULATOR: SAVE TIME AND MONEY. Simulate your digital logic 
circuits belore you build them CMOS. TTL. ог whatever. if it's digital logic, 
this program сай handle й, The program is an interactive, menu driven. 
tull-fledged logic simulalor capable ol simulating the bit-time response of a 
logic network to user-specified input pallerns, It will handle up to 1000 
gates, including NANDS, NORS. INVERTERS, FLIP-FLOPS, SHIFT REGISTERS. 
COUNTERE and user-defined MACROS. up to 40 user-defined random. or 
binary input patterns. Accepts network descriptions from keyboard or trom 
LOGIC DESIGNER for simulation ............... ‚ $159.05 (DD 


Circle 389 on Inquiry card. 


TRS*800 _ 


ER. = ШЕ X и аи — so 


LOGIC DESIGNER: Interactive HI-RES graphics program юг designing digital 
logic systems. Draw directly on Ihe screen up to 10 different gate types. 
including МАКО. NOR, INVERTER. EX-OR T-FLOP, JK-FLUP. D-FLDP, 8S-FLUP, 4 BIT 
COUNTER and N-BIT SHIFT REGISTER. User interconnects gates using line 
graphics commands. Network descriptions for LOGIC SIMULATOR generated 
simultaneously with the CRT diagram being drawn ........ $159.95 (3) 


MANUAL AND DEMO DISK: Instruction Manual and demo disk illustrating 
capabilities ol both program (s) .......... "—9——n СЮ) 


ELECTRONIC SERIES VOL Ill & IV: Entire Series $259.95 
CIRCUIT SIMULATOR: Tired of trial & error circuit design? Simulate & debug 
your designs before you build them! With CIRCUIT SIMULATOR you build a 
model of your circuil using RESISTORS, CAPACITORS, INDUCTORS, TRANSISTORS. 
DIODES. VOLTAGE and CURRENT SOURCES and simulate tha wavelorm response 
Ip inputs such as PULSES, SINUSOIDS, SAWTOOTHS, etc.. all fully programmable. 
The oulpul is displayed as an DSCILLOSCOPE-STYLE PLOT of the selected 
waveforms (Apple only) of as a printed tahle of voltage vs time. Handles up to 
200 notes and up to 20 sources. Requires 48 ВАМ......- 5159.95 


CIRCUIT HESIGRER: Interactive HI-RES graphics program lor designing electronic 
circuits Огам directly оп the screen up to 10 different companént types. 
including those referenced above. Components interconnect list far CIRCUIT 
SIMULATOR generaled automatically. Requires ,...,...... 915995 


MATHEMATICS SERIES: Entire Series $49.95 

STATISTICAL ANALYSIS |: This menu driven program performs LINEAR 
REGRESSION analysis, determines the mean, standard deviation and plots 
Ine frequency distribution ої user-supplied dala sets. Printer, Disk. 1/0 
121211. ЖТИ” nas синее $19 95 


NUMERICAL ANALYSIS: HI-RES 2-Dimensional plot of any tunction. Automalic 
Scaling. Al your aption. Ihe program will plot Ihe function, plot the 
INTEGRAL. plot the DERIVATIVE, determine the RDOTS, MAXIMA, MINIMA, 
02 1А, 10 4) pP wees 519.95 


MATRIX: A general purpose, menu driven program for determining the 
INVERSE and DETERMINANT о! any matrix, as wall as the SOLUTION lo any sel 
of SIMULTANEOUS LINEAR EQUATIONS. ...,................ 519.95 


3-0 SURFACE PLOTTER: Explore the ELEGANCE and BEAUTY of MATHEMATICS 
by creating HI-RES PLOTS of 3-dimensionai surlaces from any 3-variable 
aquation, Disk save and recall roulines for plots. Menu driven to vary 
surtace parameters, Hidden line or transparent plotting ....... 519.95 


ACTION ADVENTURE GAMES: Entire Series $29.95 @ 
RED BARON: Can you оину the RED BARON? This fast action game simulates 
а machine-gun [GGFIGHT between your WORLD WAR t BI-PLANE and the 
baron's. You can LOOP, DIVE. BANK or CLIMB-and so can the SARON. In HI-RES 
graphics plus sound. .,,....... — ——— Г 


BATTLE OF MIDWAY: You are in command of ihe 1.8.8. HORNETS DIVE- 
BOMBER squadran. Your targets are the Aircralt carriers, Akagi. Soryu and 
Каса You must Ну your way through ZEROS and АА FIRE to make your 
GIVE-BOMB run (п HI-RES graphics plus Sound. ............. 614,95 


SUB ATTACK: 1/5 April 1843, Тһе enemy convoy is headed tor the CONTROL 
SEA. Your sub, the MORAY, has just sighted the CARRIERS and BATTLESHIPS 
Easy pickings Bul watch oul for the DESTROYERS - they're last and deadly 

№ HERES graphics plus sound ........... кА» "— MES 


FREE CATALOG-All programs are supplied on disk and run on Apple I w/Disk 
& Аррезой ROM Card & TRS-80 Level |! and require 32K RAM unless 
atherwise noled. Detailed instructions included. Orders shipped within 5 
days. Card users include nard number. Add 51.50 postage and handling 
with each order. Calitarnia residents add Б'%% sales tax. Foreign orders add 
$5.00 postage and handling. 


SPECTRUM SOFTWARE 
142 Carlow, P.O. Box 2084 
Sunnyvale, CA 94087 


FOR PHONE ORDERS: (408) 738-4387 wem 
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BASIC (CONTINUED) 

String comparator far Horizon. Lindberg, 
Richard. col LL 3:2 ҒаЮ ры "е 
Programing к / North Star 

Table of subroutines, Meek, Pater, col Lt 
4:10 05579 р244 =» Programming [яуса 

Teenty=four ways to write & 1000: Dr. Meurer 
takes m through 4 onp: Maurer, W,D. art 
Li 4:12 Dec?9 п241-246 74% Progressing 
Ingtruccion / дю у nin 

Uniimites pracisíon division. Mastin, Jaf, drt 
LL 4:2 Fab?79 р154-156 -*** v. жеар } 
Programming Instruction / Apple | 

Variable type converter for mht quantities, 
Moshowilz, Mike, col Ы 6:2 al 
еле eee Convers Toni і Programaing 
Instruction / Hawlett-Pactard 

warn 1 т -Orr қарым Lom further thoughts, 

ғ, Gt. col 11 3:5 May?S р145-148 
“+ Structured Programing / Programming 
iÍmtruction 


M5 SOFTWARE ia 

ІС, computer languages, Ceri hee 
Advéhtures. Pournelle, Jerry. cal 6:12 
Cec) 9222-238 «ae Languages / Kamer / 
Softesre Ravine 

Eatanded entor BASIC for tae TRS-80 Color 
Computer™, Miagthowshi, Stat. іг М 60 

1 p36-45 *** Software Review / 185-80 

Color / Languages 

infinite QASIC and Infinite Business. кишп, 
Scott. sr 6:2 Febül р9Б-]02 "e Software 
Review / Utility Program / 105-80 Modal 1 

SCELBAL [Scientific Elementary BARIC Lan чр. 
Wadswgrth/Arnald, art 1:10 А” р 
we Languages / Software Rev iew 

Whose BASIC does what]*". 11, Тегі. art Gr) 
denB1 р318-}2? "те Software Review f 
Conversions 


TRS-RO MODEL I 
Infinite BASIC and infinita Business. Mitcnell, 
Қой. яғ 6:2 РӘ! p96-lO2 М» Software 
T Ё Utility Program / 185-80 Model 1 


Guide to Baudot machines: part 1, description of 
$vailable devices, Мам, Michael, art 2:4 
Арғ/) р12-1)» еее Printer 

Guise to Baudot machinas: part ?, aw Wr 
techniques. MecNatt, Michael. art 2:8 Мду?? 
090-104  *** Printer / Interface 

Guide to Baudot eechines; part 3, à teleprinter 
tart circuit. McNett, Michael. art 246 
Wnt? pl54-157 =» Printer / Test / 
Interface 

what 19 a cherecter?*. Pashik, Manfred. art 
1:4 0675 p30-38 ene Binary Coded Decima! / 
ASCII / Standards 

BENCHMARK TESTING 

BASIC, Pascal, op Timy-c?: a sple Батса гі ing 
comparison. Hughes, Pn (1, eol 18 6:10 
(с:81 р372-375° er Languages 

Benchmaras, standards, etc. Halmers, Lar]. art 
113 жч?% p90-92 ете Consumer Information / 
Stancards 

Favorite benchesres and other pragrams. Wilton, 
Oavid. col 6:5 Mayfl р378 %ға 

High-level language benchmare. Gilireath, Jim. 
art 19 5:9 Зәрі р180-198 49% Languages 

Sau gore ст perforeance evalcation®. РУ, 
Fari. со! Pi 5:7 4180 р216-219 «йа 
TR5-BD Model 1 / Apple Il 

State of the art ( ау seen in №15]. na інет, 
Cart. art 1:3 Now?5 = 
Microprocessor / RAM / ROM 

ТА5-80 performance evaluation by program timing". 
Lewis, Jamey, att L3 5:3 Mar) р84-94 
tas — TRS-B) Mode! 1 / HIM 

Three microcomputer LISPs.  Levikan/Bonar. sr 
L3 8:9 берб р183—412 e+e Softeare Review 
£ LISP / 1-80 

BIBLIOGRAPHY 

Bar codes, resisten... Welmers, Carl. coi 
5:4 AprBD рЕ-10 9% Bar Codes / тсы. 

Build a super siaple Tloonpy-disk interface 


1». NicholtonsCasp. art 6:5 Мау e 3% 
ere Floppy Dish Drira / Interface / з 
ConkErwction 

Computers {п i&erning environments: af erative 


for the 19804, Braun, Ludwig. Ay He A 140 
рб-10- М” Computer Anstated Іт есі ол / 
Education 

Pereutation bibliography, Rallerman, Equsrdo. 
co! 4:8 279 0116-127 99” Matnamatics 

Varieties of threaded coda for Tenquaga 
(mpiementation*, Ritter/walhar, act 16 9:9 
SepBO p206-227 == Languages / Interpreter / 
Threaded Cotes 

What 1% FORTHT: a tuterte! latrsduction*, е, 
denn, art L7 5:8 А р100-125 = 
FORTH / Programming ing ructim 

BICYCLE 

Gear-ractig calculation far куса ватаг, 
Lerman, JODA. cst Ll 5:3 №780 056-70 
Science 

FINARY 

Addition and subtraction: the 1802 verius ths 
£D. Merrin, Stephen. col 6811 Mardi 
pizA-228 "** 180? / 1-00 / Mathesatics 

athar y-to-BCD converter Гог the 9060, Srackman, 
р.м. col 13 6:3 Афи] 218-419 esr 
Convaratons / Binary Coded Decimal / 8000 

Fast, muitibyte Ginary tg Ginery-coded-dac imal 
conversion routine. McQuade, Michael, art Ld 

5:2 [20580 2106-18 еә fonvera loans 
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SIMAAT (CONTINUED) 


Mw ta 00 4 fueber of coavaraions". brosn, 
Jemes. art L3 1:13 Sep76 050-60 «> 
Conversions / Hexadeciagl / 5060 

InteéQuction to пареа, Simons, Wa. art 
қ) ЫП? —p87.87 "4 —(ompoter [nateyetioa j 
Матен itt 

Мач iCce'& gyt o^ Computer arithmetic. hedder, 
Wayne. art 1:1 4278 pi5ü.159 awe 
Mathematics / Computer Jastructian 

f|ghg'4 reproductive кузеп [anatomy of а Dun-Art 
player giang]. Morgan, Chris. art 2:9 $ер?? 

122-125 484 Music 

Proposed standard for publishing binary data їл 
machine réadazle farm. Бап задат уот. ari 
1:15 №75 рі0-14 *** Stangards / 
rua. а Software Publ ishing 


BINARY CODED DK 


Beware of I tinar Coded «бес lane 
conversion), Felgaan, Gaye. col $:9 үя” 
0320 +s» Conversions 

Binary-to-BCD converzar l'or tne 8080. Brockman, 
9.4. col 12 ЁЁ Augdi pdis.sl> ste 
Convers igang 

Fast, multibyte binary ко binary-coded-dectmal 
conversion routine, Mefuade, Michael, art 13 
E. Ғе080 р106-114 11e Conversions / 
inary 

What 14 г Cháracteríi*, Prabha, Manfred. ёгі 
1:6 Dec?5 р30-38 т” ASCII / Haadot Code / 
Standards 


S1ORNY THM 


Biachytha for computers". Foa/Fon, ort il 1:8 
Apr76 p20-23 %4% 

Is Pseudoscience dang by ter 
pseudo-coaputer-sctancel (olorhytnes], 
Heimers, Car]. cot 4:11 МҰ? ph-id eee 

On tha use of Fourier Transform to eaplare 
blalagical rhythms. wank, Ad. col al Bid 
Аре81 р114-228 эз* AIA / Fouelar Transforms 

MEMORY 


udale monori#s: а thart tutorial, Haleama, А, 1. 
art 416 Jun79 pléé.j47 +e Connutar 
Initruction 

This elephant saver age [bubbla sarar iat fron 
ТЇ}. Malmert, Car}. 4:7 wi? poe oe 
Pradictions / 


BUSINESS 


BASIC floppy-disk accounting dr Roehe ig, 
dragh, art Ll] 5:9 550 р129-335 ++ 
op Өр Nortn Star / рр Disk Drive 

күч D-percent gap. Brady, Pau). art 

6 netsh 0254-24 + forth Star / DFP ice 
Automation 

Computer generated reminder méisagse, Рая, Е.И. 

E кы 5:1 JandO pl150-172 4% Calendar / 


do you store 5,000 patient records?, col 

= Мм1?&Ё р%5 %% Information Storage / 
Ask БУТЕ / Data Structures 

How са write an Heatton program, — Jankint, 
Mi tam, col 2:10 Occ 219-20» + 
Calculator 

145 ала the computer entrepreneur, Hughes, 
Eldzabath, art 3:1 Jan78 р27-25” see 
Taxes / Federal Govarneent 

Tatellectual ethics ond saftwate: an inquiry ілер 
tha miture of 10065... o Мітез, Cart, co] 

759 54260 р6-:0 ғ Ethics / Higher 
Education 

Label and file program. Carpenter, Andres. 26} 
P ark Apr?9 222-223 *э+ Utility Progeaen 

Microcomputers and the 185. Gingean, James, co} 
6:9 Зәрі) p4?$-Af7 +a Tares / Acceunting 


/ Làm 

Pascal vargut СОНА; ware Pascal gets бот to 
busingas. Bowles, kem, art 16 3:8 №878 
2122-10 808 Peecet / COBOL 

us of VisiCa]c, #429611, игу. w 8:11 
Novi р150-19Р оза Software Review / 
Recount ing 

Simple approach to dete зов, 
Ruc&deschel/Krinsxy, art 1! 6:3 Margi 
peez-298 *¢¢ Statistics / North Star 

Sesil ous innss арои yates. Cefman, ло, 
&rt 1:10 Jun?é 17 eee Accouat ing ў Такх 

User-oriented Bond af Smalltalk systema, 
Reenskaug, Trygve, ark LS 4:8 1 
9148-1066 maa Sealitath / Programaing 
Instruction 


ВУТЕ CORRECTIONS 


APL (ntergrater far ai¢rocomputara / Ui 
— 8 ROM. Dickey, Fred. co! 7: ij T 
pire 

APL (nterareter for microcogeputers. 50| 2:12 
Dec77 0151 wee 

Ade а 41uga Маго.., / Life tine 2 / Weite you 
сил agi «maler, co] 143 Nov75 ed ate 

Add a stach їй your f Sertal interface, cul 
114 ІЖЛ gig s 

Aipha-bata prun ing. Groppar, юп, cal 5:7 
Ғео80 р М8 

ÁArtitulate automate. Gagnon, Wichard. ec! 655 
Маубі ын *'* 

BASIC 1161% delay (Avota рен сода). 
Білге”, Don, cot 1:4 

Biorhytha for сотрутегу“ / сөне ting аш eternal 
devices... cal 1:1] 0176 р100 = 

04110 à low-tast £PROM araser A Ea bev lating 
filtar capacitor valusmt.... cat Sof МЮ 
pr2B аге 

оніо a super simple Mer interface, part 
1. 651 6:9 pöl all 

Bulld an pi чыч rin i interface А wat 
16 а charac tor? қ БР 

Bul id-ft-yourself iiim for Pe cdi" ИТИ 
hove р} *e* 


ЕТТЕ CORRECTIONS (CONTIMUED) 


Butld-it-yourgelf modgm for under $50. көз 3:10 
са о ae 

Ныл іб іла ал №000 microcoaputar / Pieudorangas 
mber genera&tor*. Col L2 3:2 Fab78 593 
те» 

сечение "ғамдағы for the “Roll Tour бип" 
hobbyist. col 2:6 kant? 9150-182 oon 

Commodore VIC 20 excrOComputer / KHIGHT: в 
n t's tour problem. . cal 6:7 m 
B 

Communicate on а light bese / Toda m і 
СРуръодгарлу. 1. (зед, part Z, co! auf 2:4 
4079 рим vee 

да онат les Jignt Jiem / 
Неа 1вс2-Расх Аг ‘9... Н-058. гл} £:6 dunfD 
pid2.183 ете 

Computer-conteaiiad Tight dimer / wat ® 
FORTHT. col 5:01 шүй р3ї 

Computer 1264 wine celiara, cai aY “ы” 0156 

тм а сыны player: af astay... / HP-6 

Mewlact-Pachard... col i? 5:12 ұл 
2163 теч 

Dare paths / Faking adeant of meory киіғаһ 
hace. col 1:9 Мау? ы. 

"үү, the Tiny Assembler. "ul 7 МАН 


Errors ің KIKRUR ғвайкар ) Give your @tcra some 
must 1%. eu! 2 2:5 Hayt? gl 28 тая 

Eechar'’s nationality (ЙТТЕ cover Реад). ods, 
№5}. cal 5:5 Mayb) piis = 

Extended colar BASIC for the TAS-20 computer, 
col 6:9 SepSt р110 saa 

Ғы Four ter чар ың on ұлығ nome computer, 
col ud 45 ту? pi eee 

Faster BASIC for the ON lo Sclantifie. col L3 
69 5epBl р110 *** 

Faster audio processing with a micropracesser. 
Werner, 800. col 5:4 AprBO р220 eee 

Fiftagn: a game of steategy / Calculator airborne 
navigation. ca) 11 5:1? Serf р294-296 эте 

Fifteen: а „р of strategy. Яіп іп, Jahn, 
col ui Sepia ona 

Financial analysis uw і Yar lat of 
tredded ссбе,,,. col 5110 (Cet p3Xz- 4 


Floating point arithmetic. col 4:2 Fab?9 p65 


ору disk interface / Inexpensive Joyst ten 
i елка, et 3) d pis 
метана} appesximat fons t you 
t Wuckdasche), F.A. T 4:1 pe 
n 
GRAPH: 4 system for televtston mmus (part u 
/ MA interpreter,... со} 3:68 №979 pM 
several taterpolating griphtcs тазар for Ehe 
P: a nnd Philip, сој 5:7 МП 
бой cents {reformatting dollars and cents]. col 
LL Srl JamB0 р199 тте 


мози. af Ei ae ый "iol Commander $n 


How to da 4 nuebar of -—— / Biorkytnm / 
poo өт 

if Sem Morse could see us raw / Controlling 
external devicad.... col 13 1:16 625 ры 


беті пас hinder mm / ММВ: tne 
gitimate AIN, cal et 

Interfacing the [BM мет heyOoks' 4 Балау 
fol 2:10 06177 gl74 eee 

- » ии / Blackjack by м / жамы auto Une, 

Ut 2:9 Sep?? giz-1 

А7 $ algorithm, part E ed] ы 5:9 
SapBÜ $2313 asa 

Let your fingers do the talking: add § noncontart 
touch scanner.... col 3:40 05178 №218] + 

Linear circuit analysis. Graham, D.M. co! ati 
44179 0353 

togia him nua bug chasers / My dear aunt 
За Пу, col 1:8 Apró pH vee 

Lo» COLE light wano amplifier. co} 3:9 бер7Н 
phi ore 

Mschine problem tc]ving. col 4! 5:5 MayHl 
pe52 чт 

Make your љї peripheral... / Do it yourself 
өнім” predictions. cal 2:3 Mar/? різ) Ты 

Marsport, here | come / History of computers: che 
ii peris 3 4:8 2279 рі eee 

Mesory че r sach "ma a nguktgk ОЦЕ ТИР |, 
car 4:4 Aor]. ps кше ' 

Morag code trainar И еМ 4 hom. 60} 
5:5 Borel рё 

Wy Dear Aunt Sally / ум. st: ar world's 
smallest, tel 1:10 dun? р104 vrr 

Pirate's Adventure / Lost 0 Gutcnasn's 5010, co} 
LI 6:4 Aprül pit 

Plot is икра... gw interface / 
Exe lore in 8000,,., rol 1:15 №976 p90-91 


ке tort бу nOrthwert. cal Li 6:9 Sepii 


1-и ADDS i іб p рїш Of Reversi, 
Maggs, Peter. col 5:3 MarS0 0100 rte 

Programing strategies ч the бала of Severs}, 
col 11 5:2 Fert plég **" 

Peeudorandom sumer generator / Short h'atory of 
computing, cal Mil Kov?i pléé-147 тт» 

85-21 levels / BASIC Star Tres trainer, cot М 
2:1 ИтП р97-99 eve 

SWEET 16: the 6507 dresa meschine, col 13 2:7 
Feb?76 р93 жа 

SWEETS fur КІМ $19 шыз!с interface / We to get 
your Tarbell going. co! 2:11 №78 2146 asr 

3e refreshing Leo graphics display, со! 6:712 
Üec?9 pig? 


-UPMANSHIP, 


We rin our doors with two 
basic goals: 

To distribute as many software 
packages to as many dealers 
as possible. 

And to make money doing so. 

Our success on both counts is the 
result of hard work, a positive busi- 
ness attitude and a recognition that 
yOu, as a retailer, have a right to be 
treated fairly and honestly by your 
distributor. 


We're 1-up for three 
good reasons: 


1. We always offer a wide selection 
of the latest and best microcom- 
puter software packages available 
anywhere. (Why should you have 
to hunt for what you need?) 

2. Our dealer discounts start with 
quantities of 1. (Remember all 
those times you just wanted one 
or two to see how they'd sell?) 

3. We don't play The BackOrder 
Game. (If we can't ship your order 
within 48 hours we'll let you know, 
instead of hanging you out to dry.) 
If there's anything else we can do 

for you, just let us know. Because 

we're 1-ир and we intend to stay 
that way. 
Software Distributors, 9929 

Jefferson Blvd., Culver City, 

CA 90230. Telex 4990032 BVHL, 


SOFTWARE 
DISTRIBUTORS 


We won't leave you holding the bag. 
Circle 382 on inquiry card. 


382 


ЕТТЕ CURAECTIONS (CONTINUED) 
Ter ia! intar fece | / ТУ colar graphery, ent ist 
Wario pan 
$usilattien of mane (part 2) # where W get 
Е. {а used...eQuipment. qu! 2:5 №, 


sis stepping the 3080. col £2 4:4 Aprii 
р 97 enue 


Sam wore notes om performance чта іма ноп, cul 
(1 5:12 080 p?9b te 
ante on performance evaluation, Bera, 
Martian. «ol {1 5:11 BoyBO р292 ы” 
Some musings on Boolean algebra / Robo 
atmuletian on microcomputers. e m Jeita 
БІН т 
Stepping nator primer, park | / Polyphony sade 
easy. Co! 4:4 Apr79 рі вка 
Strike a MATCH / JETTER 7 ШИМ ie BIT ФЕЯ / 
formation. col 1:12 Аль plo з=» 
atructured progcemetng with Warnier-Orr ча, 
"ce 2: coding. col Зм т 
TR5-00 ROM / Dutchamn'4 gold. co! Grt алй) 
2292: 21985 Rem 
laxe а course іп nicroproguming / Floppy dish 
сотни / MO relocator. col 3:6 ма 
p 
Sores types of пуф ифа sequences / Mersport, 
mere I come. cal 12 $10 0ct79 02% 
Гсс-Тас-Тов in BASIC / Lapper / Cassette 
interface switching bus. ca] Ш 4:2 Feb?9 
Ц m 5 — # е“ 1 Prógr an 
41%) Interrupts für real time clocks / 
LE nét СКОМ tn BASIC. col 13 34 де 


ing меттен, for real time clocks, co) 3:3 


at is au deli at ,,U'Mostino, Carmen. 
lat. 2:2 Ғаз?? pits 

mat "s ing 1 04 Radia Shack % Color comput4r?]. сө? 
6:6 Junii ул ee 

өзе BASIC does shat? / т ШЕ © bar coda... { 
1% thís...necessary?. cal Li :9 мейі 
6102 ере 

Writing antested computer games. Urrila, 0011, 
col 12 $:6 №900 p183-184 vee 

100 ap codes for an 8080 assembler / TRE-00 
сес» evaluation. col Ll 5:9 Зерб0 
big. ” 


$800 
Fast Fourier comes bach (correction for "Fast 
Fourier for the 8500"). Дорул, Alastair. 
t6! 13 6:5 Нау 2958-25] *** Fourier 
Transforws / КИ / БЕК 


nono 
fast Fourter comes back (correction for “Fast 
fourier far ре 6800"). кошатр, Alastair, 
cot 13 6:5 598-461 $** Fourier 
Teantform: / 


DES 16 
Coent and correction for Mouse ee 
language Гос microcomputers”). Lane, T col 
5:5 27980 9238-240 еб |anguages as / 
oat ign Ё Interpreter 
BYTE SURVEY 
On using 8 personal computer for practical 
Purposes. Helmers, Cari. co! 3:10 Oct7é 
бе wen панн 
Surveying the field (BYTE reader survey). 
Heleers, Car]. cot 2:5 Мау77 рб-9» ese 
Publishing / Martating 


ммо reads BYTET. Haelmers, Carl. со] 5:10 
0с(80 pb-)4 ее Publishing 
C PROGRAMING LANGUAGE 
BOS C compiler, Kara, Christopher. эг 6:6 
JunBl p355-35? +e» Software Review } 
comp | ler 
С: à language for micreprocassors], Madden, 4, 


Gregory. art 2:10 Oct?? 0130-118 + 
Languages / Programming (nsteuction 
Lmempacison af C and Pascal. со] 6:6 Junit 
2358 *** Languages / Pascal 
us - à fource- listing program for the С 


age. taylor, Jeff, an. L 6:6 Ӛшді 
533 „246 ез ін іу Pr 
Print! for tne C function Ii rae Kern, 
Christoghber. co? 18 6:5 Мау81 p430-A4M 
soe Programming Instruction 
Ea. programs, Burger/et 61. co! 
La 5.8 Aag . өө |15) 


User "s Aa at Тіпу-с, Kern, чение, ert 
18 4:12 0079 pi- *** Software Ravtew 
CALCULATOR 
Kuma, dod. 


Celculator airborne nayigatton*, 
Hov?9 р/45.246 ee Fiving / 


tol uF 6:11 
Navigation 
Chws5sboarü journey un tha TL-39 programmable 
calculator. Giigin, M'chse]. coi L9 69 
Weydl 0198-0002 * Chess 
Converting pitch ta frequency. Katz, Robert. 
сәй LŽ 6:2 Feel р92-94 ++ Иг / 
Convers jos 
Otgital circuit злшініізт. Felkins, 5. Lenn. 
cob LP 4:4 Ак’ pl¥z-174 ее Stew dation 
/ Electronic Circuits 
Generating Dar ne in the Hew letl-Peckacd 
for@at®, Ксһегі, Thomas. art LÌ) 6:1 Шал 
148.128 + ыг Codes / Wewlett-Packarq / 
ers ton 
Jenk int, 


How Ш write on application propran, 
Ила. саў 22 2:10 Cent? р18-20» see 


M:arzport, web ] come: the thrae-d anis tona d 
celaattal,..sigulation...*.  Minriche, De sfr. 
e 1? 4:4 AgrJ9 984.108 tee Змиев / 

ence 
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CALCULATOR (CONTINUED) 


Periodic chart 1% pour Vingartipy: i ing Ию 
15-59. Marquerd!. Виа, fol +h er; 
pens.2ie ess or (pres 

aon 

inlertace your cemputer to a printing celculator, 

Astmaa, Aubert, ark 1° бе ом 


4” Interface / SUD / Printer 


GAMES 
Binary qucating james Calculator pattern 
recognition, cicmernann/Blodyett. art 
AA ҚҮМ р226-237 *** (ым 
Commatedar in chief: à pom l'or tho ib be 
prográmpabie calculator, Koller, Larry. cy) 
\ё 1:12 Кс! 50192.195.— ase 
Darth Yeuer*s force bettie foe the 11-84. 
Jackson, Clets. cof і? 5:100 Geeky р 
eae Gams 
"ге 111 54-52 ж ғ, P inl if 
4:5 \у79 P any A ar 
and MP-97; cc Mie, va persanat 
wiers*. Pearce, Craig. art a) 1:6 
Т р112-11) ""” Games / dardwace Review / 
Hint Use mupus тщн ui г HP-€1C. Nn ri 
col L? 6:3 шга ші 30.23? *•ә 
Ач T {И for “С... 
Chance, Alain. col 2:7 МР 41 
к Gomes / Wf Instruct ^o^ 
Pockat computer]. Carbray, Broce. nr 12 5:12 
Oec AO шет -762 wes Hardware Review 7 ота 
Rare tar for the 50-52, Bertsch, Joha., tol L 
413 Ме 026-50) 899% Gases: 
58-52 card ет a Garvey, Michaal, col L2 
4:6 №077 р150-153 *** шан / Strategy / 
Shooting stare for tne 5A-52 and PC-100 printer 
(Desk Тор wonders), "Pearce, Craig. col 12 
1:16 бесте 092-93 *** Games / 
Some randoe gages (Guess the number / Dice 
program]. Мам, С.С. tol 12 4:1 д 
р170-171 *** Games 


HARDWARE REVIEW 

І-Р 65: world's wwallest computar t 
Melson, Richard. art 1:4 Dec 0-71 eve 
Hardware Review / 

НР-410: a literate calculetor?. Mayes, Brian. 

Jangl p118-138 99% Mardware 
Review / Sar Codes / 

40-67 ам НР-97; Hewlett-Packard's personal 
computers", Pearce, Craig. art И 3:6 
dun78 р112-117 әтә Gemes / Hardeare Review / 

Pocket computer?, Cerdrey, Bruce. № 12 5:12 
DecBO p2dd-262 "se dardware Review / Games 

Power of the HP-57 programmable calculator, part 
1. Arp, Robert, art 4:3 Mar79 р196-204 
ote Hardwara Авуіем / 

5А-52) another world's Ган? Flippin, 4+ 
Graciay. art 1:8 Аре7б 9326-41 69 
Hardwarg Review / 


INTERFACE 
Calculator keyboard input foe t^e Fd. aem rit: 
Mueger], Jaseph. art 12 2:2 Feb?? р104-107 
еле |при%/Омірші / Keyboard / Interface 
Interface your computer to а printing caTculator. 
Astmann, Robert. art 12 3:12 Іме78 p54.99 
еее Interface / BOBO 7 Printer 


MATHERATICS 
is of polynomial Functions with the 11-89 
e ue art 2. Chance, Pierre. art 5:1 
-136 *** Mathematics 
t mal tip Hart ion with the TI-34, 
Manwaring, Michael, col L2 4:11 жүМ% 


Anal 


р244.245 = Mathematics 
Kalman atleage predictor-egnitor. Londitt, 
Jerry, art L2 6:7 JulBl p230-24B8 == 


Energy / Automatile / Mathematics 
Power of the HP-67 programmable calculator, part 
г. Мы Robert, art 12 4:4 Арг79 р176-188 
ves thematics / Programing [nstructian / 
Prime nasbers on the HP-19C. Aslan, Wilfred, 
со) 12 5:10 0с080 p54.58 *»» Mathematics 
ТІ has faster solutions (xpeed іп solv iag 
аңы Наша equations}. Larson, Marvin. col 
4:8 №57 0120 *** Mathematics 


FROGRAPHING INSTRUCTION 
furted gold in the 54-52, Peon, Clif. 
1:15 (есе р30-34 "” Programming 
instruction / 
Cryptography tn Le field, part 2: using the 
d calcufator*. Costas, Јола. art 1? 
4:4 Agr?) р144.165 "*** Cryptology / 
Programming instruction / 
Jeu de WIM, Речі Etre? (819 for the SR-52)* 
hance, Alein. col 12 2:7 177 p -91 
.“. Games г Programming Instruction 
Power of the HP-6? prorammeble calculator, part 
2. Arp, Agbert. art 12 4:8 Арғ/У pl78-188 
"әз Malhewsticosn / rl Instruct lon / 
sell -eod \tying code for the 71-58/59, Green, 
еб. co) £3 6:1 Janàl р]42.144 ems 
кек Programing Instruction / 
Computer generated reminder "et1490. 
E E^ 5:1 ею р160.172 eee 
5d 
Computing time hetggen Міе5. Condon, Paul. cel 
Ll 5:6 Jungo р/0) еә Programming 
Inateuc t bor 
Cutting t^e Gregorian knot (пара! (тр dates in á 
computer). Le Myron. col Ы 5:2 Маг&0 
р188-(4) =» рен, ig Aa ы 
bay of the week wie Asped time progress. 
4, W.B. ce! tl 4:4 ае р (26-129 one 
Fogrémming Instructian / BASIC 


art 43 


Pass, C.M. 
Sus inwts г 


Ге ес card reader. — Schaeffer, Anthony, art 
4:2 #2579 рЛ-М *** нағдымғе Construct Yun 
/ тра тр 

CHARACTER. БЕМЕРАТОЯ 

APL character gemeralnr, Langmer, Mhn. ari 12 
$:9 $7090 916-124 =se AA } Нагано 
Construct (oh 

PruQqrammb|e character generator, Dart |: 
hardware. МИ, carry. art 2: Nas? 
279-90 *** digao Üsvplay г Inlertace / 
Иегбмеге Construction 

Progreemabls charótter ganerétor, раға #1 
«ПТсиағы, Weinghein, Larry. afl 3:6 м7 
pi4.72 %%% Braghtcs / Pruügramning Instrictimm 

Thagte ical pip o graph rcs E Faso Lh sat 
sl. art 3:5 Шай р!53-150 += 
James Ё Cantey! 


ew pruning’, Maurer, 6.0. ard 4:11 
№79 рм. sre Programi ny Intervet ron 
Мы mechanical computers, gact J: Lao Torres 
Сыр Aslomalon, Williams, datora aft 2:9 
5$€p73 p232-32 *** qat y / Robots 
Chess 4.7 versus David көзі т см белі е 
chess master. (она), J.-R. art 3:12 (МЗ 
004-9) see dE ) Раор м 
Crorsboard journey on the T1459 proqremable 
calculetor, 6, Hichi- cal L9 6:5 
WayB] р19Л.АР 9% (ақыны 
tur chass tutorial. "heland, Norman. ert 
1:10 Ort/H 0168-1081 49% Programing 
Instruction 
Creating à chess player, part 2: Che 
FreyfAtuin, art Lé 3:11 fov PB. ЕТ 
asa Programing intteuction / Pasca? 
Creating а chess player, part 3: Chase 0.5 
art LÒ 3:12 жел 


(continued). Atkin/Frey. 
0140-157 *** Programming Instruction 2 
pascal 


Creating а chess player, pert 4: stra 
computer chess. Frey/Atkin. act 4: 
9126-145 ++» Irogrameing а „Жы. 

Creating а chess player; ал essay са buman and 
computer chess skill*. Frey/Attin. wrt 3:16 
Ock78 р182-]91 *** Artificial Intelligence 

Eschange evaluater for competer chess. 
Soracklen/Speacklen. art 1 3:11 №979 
216-28 *** Programing Insteuction / 1-80 

First stept im computer cheis ei 
Spracklaen/Spracklen. art 13 3:10 0278 
р86-98 *** Programming Instruction / 1-80 

Grandeaster Walter Brown versus Chess 4.6. 
Douglas, John. art 4:1 Jan79 р110-115 *"= 
Contests / People 

Interface a chessboard to your КМ. enters. 
Jeff, art 13 4:9 Sep/9 p3-54 
Interface / KIM / Hardware | элам 

KNIGHT: a knight's Lour problag tn MMSFORTMS. 
Frai, Ulrich, сө) 17 6:2 Герві 9328 “ее 
FORTH / Puzzles / ТЙ5-В0 Moda! 1 


Un м 


Microchess 1.5 versus Dark Horse. Jennings, 
Peter, art 3:) Mar?B piii 167 өт» "Contests 
үн to “Solving the Eight Queens Proaies’. 
cal 4:2 Fen pl3z-148 ете  Purzgiss 
Sargon p 5 (Newest aiu Martel laro, 
-— sr Бе JanBl 0208-217 **" Sofisare 
eu 


Sargon 11: an proved chess-p laying E for 


the Apple 11. Магде! Таго, John. 
0116-11Е8 еее Software Review / Apple 


Second world computer chess cheep tonsht » 
a, г ^ art 3:1 Јап?и р104-11Я 


шіл me st t queens problem, Файл, Terry. 
art L1 210 ив р122-12%Ь 99» Puitiet 
CHILDREW 
is Іле Smalitale-60 system for children?. 
Goldterg/Aoss. art 6:8 Augil р348-164 vee 
Sealitals / Peagraseing Instruction / History 
it's gore fun than crayons. Rosner, Richard. 
arti 1:16 fov76 96-9 *** Graphics / Art 
My eaperiences «ith tha 2650 (Sigmatics 2650 
m@iccoprocessor). Moran, Brien, art 2:11 
Movi? p66-67 *** Microprocetior / 2650 
how cultures from new technologies. Papert, 
Seymour. col 5:9 54580 р230-240 owe 
Education / Future / Computers and Society 
Sets: tutoring in BASIC. ‘Schreiber, Linda. cal 
Ll 5:3 Маг80 р244.245 tao Mathematica / 
Computer Assisted instruction / Altair 
CLOCK 
Adding an interrupt driven real tiem clock, 
Sneed, Jases. art 1% 2:11 Mov7? р72-76 
ewe Hardware Construction / 5502 
Anyone Хлоя the real tiee!. Ciercia, Steve. со] 
Li 4:5 2979 p50-59 «еә Hardware 
Construct Lon 
Myhchron itis {clock commn ication problems ^ 
Ines}. Bancroft, C. art. 1:2 Oct?S p68-69 
eet Interfere 
Beware aa aie ee stack pointer. 
Tom. col 1:5 019 2135-17 "ve 
Programming intteuction / 6800 
Can your computer tel) time?. Hogenton. James. 
are 13 1:4 ресі р82-8) ==» Programming 
instruction / 8080 
Compe tar -based А Fr SM Gibson, ом. 
ort Hardware 


Paget de / = Ps А 
you пева the rea VR ini ope, Gr y: 
art 11 2:1] Nav77 рі66-159 ee и TRAE у 
m / et Hodificat ian 
anybody Kane what time it is?. Gra 1 
Robert. art Е) 2:11 ov77 pé5-70 ee" 
Interface / 6800 / Hardware Construction 
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APPLE HARDWARE 16K.......$1075 
Parallel Printer Interface Card ........ e ы ем 160 48К....... $ 1 149 
Communications Gard ........................ 165 Disk][Drive .. $529 
High Speed Serial Interface МАСТИТ 150 with Controller & Dos. 3.3 
Pascal Language System ..... ...............- 425 
Centronics Printer Interface. 2... ....... 44...м...ТӨ0 PASCAL SYSTEM 
Applesoll Firmware Card .-.-.-,.-.....-....... , . 180 $425 
pM rennes sd E: co xd ЛҮГҮ ub 2-80 Softcard 
Disk |І with Controller eee 4: Dig cT | 
c dus ............... ЕРУ СИЕ ‚475 $299 
OTHER HARDWARE 
TYMAC Interface lor EPSON printers ............139 MONITORSIDISPLAYS 
SEAGATE ST 506 57% : S-megabyte Winchester Disk zenith 12" Screen Phosphor *? 9 & V o FS BS d b ЕР * Rob › + 119 
with Cabinet and Power Supply ...... еар i 1500 KG-12C Green Phos. Monitor .... Pus \ ‚275 
y" В ыы eden 4 with Controller and — NEC 12" Green Phosphor. Monitor ............. 225 
то ai cuni, alios E ка NEC 1201 Color Monitor-Composite Video... ...475 
viii И - NEC 1202 Cotor Monito-RGB........ . “зми 995 
CPS Mulifunction Card ......... paco S UM D ra 195 SOFTWARE 
Apple Cat Modem ....................... rae 299 PFS.P | Filino Svst 89 
Місготабет |................ Ce eo eee 295 е 2 ng System...... —€— Ó bx e 
Double Vision 80 x 24 Interface ...... —— ИЕ ман гече r4 лынн — 
OmniVisian 80 x 24 with Lower Case descenders ..295 өш t 85 
16K Ram Card ..................... MM" тес! connect.............. o ute И. - 
Microworks 05-65 Digisector were Dm ‚.339 iii TP TRUE" S EAE MEME Ur ШЫ ы >> 
SVA 8 inch Disk Controller Single Density R oe . -360 bees ПОП e. COPINES IR алы ыы са ы Р 129 
SVA B inch Disk Controller Double Density. ...... 460 MES E CD IE C CL ETE 
Sup-R-Mod CODES PER ata vua xa d . 30 Visiplot = = v & » vw m ч ош te à а кой Ф О Р 4* à з & RS OR 4 E зерна „149 
CCS Asynchronous Serial interface .,........... 129 ire нед. Ж, EE AE Ne аа ТАШЫН pe р 
Corvus 10 Meg. Нага Ої5К.-.................. 4395 y cmd LU ag eae A nt 135 
Corvus Сапзїе!!айоп,................ IM + =й том ae € 
+++-+з4 4224224257 00 + - + ^ ++ 34 a 
пон NUE «ie +. - Financial Partner (by Danver Software). aci x 175 
MISCELLANEOUS SUPPLIES Dow Jones News & Quoter Reporter ... ....... + i 
18K RAM Chips — Set of 8 (200-250 NS) ........ ..19 та Аа а нне ы 
"———— ый 30 . 0 э »o€o OA FOR отор OR кол от хоро F3 3 NR аи р 
seni pine ро ч BPI Business Software ................... 335 each 
дебе бөйөн өң ог ......_............... 45 DBASE jI (needs 2-8 срт)............ d { г" - T 
Verbatim Diskette Box (Holds 50 Disks) 21 The best data base system on the market. We use il 
снетура Paper (Box of 10 гоБ)......-........... 40 for every thing — order entry, inventory control, 
ичи жете е eT UND accts receivables, check register etc. etc. 
PRINTERS Easywriter Professional System ......,...,..... 198 
Apple Silentype with Inteface .................. 395 DB Master Data Management ..,.............., 175 
IDS 460 with Graphics .......... ———— асын 1049 Үнезесфие д .............................. 159 
(05 560 with Graphics 10)................. «4, 1199 Data Factory OMS ........ ТЕРУ. ‚+ «жа 120 
NEC Spinwriter (RO, Serial) ..... Tcr 2650 d culi. О ВАТ. 85 
Epson МХ-80......,,..,., —— JE DO suu 495 ПИ ә» э» d'Echinkexcae a REY аа 120 
Epson МХ-ВОРТ.............. КОРКУ ГЕЛЕ. 625 Dow Jones Portfolio Бүнішет.,.................: 45 
Epson МА-%00,............--.-................ 750 Wordstar...... cei es Оқа ӨТЕ TOC PER 280 
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CLOCK [CONTIMUDED) 

[nterrupt-driven real-time clock for the [aS 
9900. Morris, Thomas. art L3 5:9 59%) 
pi&z-9)g + 9900 / Hardware Coestructton 

nies 4 | Riser. Saker, Robert. art L) 

WITh 22 + djih / Programing 
тыуғас 


Soup i ғ Sw PC BBOU. Мифез, Steve. art 
Pu i B р144.14й 9° Hardware 
Mad if ication / УПС 

Stratch that 6800 clock. Henshaw, Jerry, art 
1:16 мН p42.45 *** interfaco / SutPc / 

Hardware Construction 

Того your КІМ into 4 metronome. Ке])агеёп, 
Dayid. cal LJ 4:08 Ашуу g213-21à эг. 
Sound Effects / КІМ 

Mug e di) for rea) tine clocks*. Qs 

LJ 2:11 77 050-53 

M “Жы Contiruction / 8000 / ын 
Instrar t int 

Ciud computer network, Kasser, doe. art 5:5 
Hayst р202-0212 "#4 Metworks / Ham Radio 

Clubs and newsletters directory (123 clubs hated 
ің 1972). Mending, Floyd, cal 2:1 Јал? 
0113-190 "4% mews betters 

Clubs and пендесіне directory (1979). Hanson, 
Leurs, со) 4:10 бєї?# p21ü-Mü 94% 
Mews Fat tars 

сыра 4nd mewalettera directory. Freiberg, 
Charlay., са! 6:4 April gisB.)g4 eee 
Мы letters 

Clubs and newsletters directory, Manson, Laura. 
cul 1:9 35079 рі24-144 "7% ews letters 

Computer haübyist chub єчечеу.. „бак ins, Dav id. 
ort 2:1 мп)? pllé-118 

ісіп Ehe club [conpuler а (сай and 
тосе}. Helmers, Car). co) 1:6 Pebvé 
-ft  *** Associations 

Meeting activities far see + мы, Doude, 

B-t PE MUN ae ious 

notet on clubs | ГЕШ uter " 

505%). Helmers, Саг]. cal 142 №975 pá* 
Lad] 


CORO. 
Pascal versus COOOL: where пае UE ow 50 


бып, wies, Kaa, агт ЕН. жо 
р122-122 "ee Pascal den 
өлені 4 1 1 bel 
Celarful Future of persona snum nj. peri, 
Cert. coh 2:10 (ҰС) pit *** Video 
Display / Calor Graphics f High ғ. 
Graphics 
COLOR GRAPHICS 


About rhe cavar [color graphics om the TY 
Darzler). Helmers, Carl. art 1:19 dun?É 
рб-7 *** (romero / Marfwara Rayiew 7 iigh 
Resolution Graphics 

Animated тісі machine іп color, МоҒҒағ, И.С. 
col LI 5:4 AgrBt 250-55 Ht (Guam / 
Compuco lar 

App le o 4 Візһар, Rübert. cal (3 
4:7 шіт 252.53 *** Apple I] 

Atari tutorial, part 2: ane nn indirection, 
Crawford, Chris. art 1 6:10 01 р70-84 
аға Atari / Graphics / Programing Instruction 

Color displays on black and white te evs on iets. 

Hala, Steve. art 2:0 Feb)? paddies + 
¥ideo Qisplay / жаы 

Colorful future of personal Computing. Нейтгі, 
Cart. col 2:10 0177 06% *** Video 
сеа кы / High Resolution Graphics / Color 

Compu tar #051 (toler graphics en the Compucelor 

8051). Dwyer/Critenfield, ert 3:5 May7B 
p їз ere Review / Compucalor / 
icrocoeputer Sys 

Cybernetic crayon: à ae cost approach to...color 
graphica. (муеғ/Змеяс. art L3 1:16 ес 
ee *** Jeograming Instruction / IMSAl / 
rt 

Future of — aphica. Sromn/levine. are 
5:1} №м80 022-38 ж” Graphics / Future 7 

cube а PO MEME 

с кй $ Grogone, М 
art il 5:11 weh s а барка 


art tl 8:12 080 rm 

? Plotting 

еч км ta Atari тере д Crantárd /Wioner . 
tl 6:1 Jangi ava } Color 

Кыры" 


Kinetic string art for the Apple. » 10015. 
to) 5:11 NowHO p62-63 “>e thigh A pde 
Graph ты J Art. { Apple П 

Language contro] structures for базу electronic 
visualization, DeFanti, Thomas. art 5:11 
нонво 230-106 те» Languages / High 
Resolution Graphics 

Making color slides with an ілесіп 
wicrocomputer. Бродот, Alen. art Sil (ап 

020-24 "e Photography / Intecolor 
Micrograph, part 1: bñ и set for а 
ràster-scan display. Booch, £. Grady. aet 13 
8:11 Sova pbí-Hov eer High бачаш ion 
Graphict / mug 7 Video Display Generator 
oremus. part v'deg-disp'ay processor. 
Booch, Е. Grady. art 13 5:12 (00 
р120-і38» ^*^» High ResoTuLión Graphics / 
Hardware Cantiruction / Yidec pied 
тези, part 3: software and oper 
fooch, Е, Grady. art 12 6:1 yc "238-260 
əə "High Resolution Graphics / Programming 
[Instruction 

More colors for your Apple. Watsan/Wozmlak. art 
11 4:6 №079 poD-68 ara High баз tution 
Graphics / Hardware Modification / Apple 11 
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COLOR GRAFHICS (COMTIMUED) 
Мусе ow the Appie, cam Carl, cop 44 


Fl, бы ін. 


Phülagraph 1% alto hard сор ep n ign Bayo let ion 


art 1:5 May?) р10-16 
GrapB ica / Photográphy 

Ratler stan graphics зајено. ddam, Твііо- 
eal 1:5 буз м +a High Посади yon 
Graghics 


Seventh annual SIGURAPI) conference. 
LtyMwpakon/Duheq. ert 5:11 КН ғ1/2-178 
кат Conference / Grapnics 

Sisplifted theory of video grephica, park 2, 
Nataan, Allen, өлі Sil? (мейі pla2.15& ~as 
fideo Пізріау / Design 

ТҮ color geaphics®, Lamcaster, dam. art |:Н 
-— p62-h3 *** Yideo Display ў Design 


I 

HOSU high levt! languéyp preme uf Meter Saye, 
conl амеб. <ауғ, Poler, R$ wp 
258-10 **"" Languages f 

approach to high level languages for wbi i 
system, Stavely, Donatd, col 2:4 Agri? 
р12й-131 “= Jnterpreter / Laaqueges 

BOS С compiler, kern, Cheistopher. м 6:6 
Жәй 59156-1367 4% Software Qaview f С 
Итог ані Language 

Case for а "compiler iolerpretar’, 
Richard. col 2:2 РВ р20-53 ғ. 
Intargreter 

Changes ta FLOPTRAN-1Y. Watson, Grge, cal LÍ 
6:7 ШІП pild Фе РЕТ 7 Lanqueges 

Compilation and басса) on the һен 
pee forsytn/howard. art 113 3:8 
АНТИ p50-6] *** Pascal / Microprocessor 

redd PASCAL! à hocebrow ГЕ реб p. 
“ан, Stephen. cn) 3:4 Apr p150-151 4a» 
Pascal ("tone Homebrew 

FLOPTRAN-1V: a tiny compilar- Zimmermann, Mari. 
art 1] 5:10 бОс(Яй 196-228 tat PET у 
Languages 

FORTH extensthtiity oc how ta wite A ther in 
25 words ar less. Harris, Km, art L? 5:8 
fogs pl64-1B4 == FINTH / Progressing 
instruct ion 

High tevel a na for E bít machines. 

Wi tifong/ Con art 1:7? МТ р1582.161 
еге Languagm f Interpreter / Design 

Hoabrew Pascal compiler. ‘Stein, Marbart, col 
3:8 А78 p46-47 Ме Pascal / Hometrew 

Pastel-80. Archer, Rowland. ar 6512 Decül 
p3H-312 *^* Software Review / Pascal / 
ТА5-0 Model | 

Process ing algebraic expressions port 2. Maurer, 
М, Douglas. art 1:7 Mar?ó 061-67 ін 
Programming instruction / Mathamatics 

Proposed Разса) compiler. Yuen/Owng. col 318 
978 РИ? % Pascal 

Süalltaik-BO virtua! machine, Krasner, Bibnn, 
art b:B Augl 030-120 99 Зы] ей / 
interpreter / Design 

Tiny Pascal compiler, part іс: the P-cod 
interpreter.  Chung/Yuoen. art LG 115 Sep78 
pSb-65+ "8 Pascal / Programming instruction 

Tiny Pascal compiler, part 2: the Pecompiter. 
Chung/fuen, art 11 310 0648 p34-57 ve» 
Pascal 

Tiny Pascal compiler, part 3: F-code to ЖЕП 
conversion, Chumg/Tuqn, art L6 3:11 №78 
plu2-192 те» Bascal a / 9000 

Tiny Pascal (т 9080 assembly 1 qe (Қуте 


Library). Louis, & cul ac? 178 рім 
owe Pascal / 
COMP UCD DR 
Animated plot machine іп colar. efter, aC, 
THRA 514 Аргай рб0-65 "”” Games / Color 
а 


Compuco|or 8051 (Calor graphics on the Compuccior 
8051). (Üwyer/Critchfleid, ert 3:5 Мау?8 
р12-29 *** Hardware Review / Color Graphics / 
MicrocompuLor System 

Graphic color 515965, perl 1. Grogan, Alan. 
art LI 5.21 №80 р126-144 *** Color 
Graphics / Plotting 

Graphic cotor slides, part 2. Шота 
art Li 5:12 080 55-112 «та 
Graphics / Ро 

Mathematica) andeling: à SASIC program tà 
simulate reali-würid system, Hicks, Randall. 
art (1 6:6 JunBl p72-86 *** Mathewatica / 
Stimulation / Science 
USERVE 


Alan. 
кси 


Electronic home banking 170 саб Denk on Ir). 
$01 6:1 JanBl 010 *** им / Money f 
TRi-40 №4} | 

COMPUTER ASSISTED INSTRUCTION 

Animation in COsQuiEF-Ad£isted Insteycttion: 
replication of DMA, Eckart, Nichard. «ol 11 
5:7 AIAL р158-3658 tit Animation / Sclancu 
{ TR3-BO Modal 1 

Books as an ant а to ме CAIL blues, or take 4 
publisher to Munch. Dwyer, lom, col 
34180 274-64 «== Publlianing / лга / 
Soltware Publiching 

Coeputer 695 15060 insiruction on 4 microcomputer. 
Davidsonjet a). art 3:11 Кее реа эче 
PILOT / Wigner Education 

Caepeters in laarning вте романът an V ative 
for the 1980s. Graun, Ludetg. col $:7 2180 
6.10% ses Education / Sid blography 

Getking provies-sciving advice from s computer. 
Garton, James. col 6:5 Mayél 2166-1596 "+s 
Higher Education 

Interactive control of & videocassette eycorder 
with а persona] coaguler . HKatigren, Kithard, 
arb 11 5:7 мй slig.1M "++ Control / 
Таше ас / Higher Education 


COMPUTER ASSISTED [INSTRUCTION (COMTINUED) 
Aicrocomputer in the undergraduate - 
curriculum. Huhin, W.A, ark 5:7 40180 
pll^-]96 ***  Seigace 7 Higher Education 
Mitrotoapulorà io educations + cantept<or letted 
dpproach, Wolfe, George, col 6:6 “Шай! 
7146-1650 *'^ Education / artificiel 
Jate 1! )денсе 
PiLül/P; бер Темет ім a High-level} менее | ша 
hurry, Mundie, Gavid. dri 46 517 
pls&-1?9 **» PILOT / Pascal 
Persone! computer - last chance Vor CAL. 
frenze), Lou. £o! $:7 ЗО pHb.D eee 
Gefinitions / Education 
Sete; tutoring in BASIC. Sehredbor, Linde. oul 
Ll 5:3 Мағ? р/й4.245 %%» Hathematits / 
Childrun / Altate 
Tag n with a м сессии (ег. Berhnid, Geer 
art 1:17 ІІЛ 8324-20 ***  Edutatioo 
Higher асат 
Тлеу days іс a Faster Input (Louth М 
tutor}. Armstrong, Arthur. ort AL 2 
кел қы 748 
COMPUTER BULLETIN moat 5Т5ТЕМ5 
ноу 156 computer ized. by lletin board, 
Cheiatensen/Suess. art 311 9095 р150-157 
COMPUTER [NSTRLCTIQN 
Bubble mator iet? в shari іншеем!. НЫ, 4.1. 
art 4:6 dual 2166-18? “er Eudbie Meecry 
College aas A taceiity, fnatersSouthern. 
ark 1:4 Aprea рЯҺМ “ae Microprocessor / 
Higher idacalion -— " 
Computers are ridiculous A %1 ыза АТА 
МАЕ, art |: №025 An ee 008 
Flip Гіорэ exposed. Mom, ewm. ark 14 
Decis pí5-6] **«" jntegrated Circuits 
Give pour micro 4 megabyte (virtual «ору 
techniques). Grapget, Robert. ara 2:7 317 
р78-8) *** Memory / jafürmation Storage / 
Virtual Қаша” y 
ina and outs Qf volatile Флор jut. Lancaster, 
мә, art 1:3 №479  pl2-[7 э Sig F 


"та to pea гәттілді $. 


ari 2:6 Ма? 2116-12 ne eh ie Languege 
Magic of computer 5%. Nelon., Treader, 
art 1:8 = -27 «йе Languages f 


Definitions 

Microprocessor course. Fohl, Merk. аға 210 
4192? р26-28» 9"! Microprocessor / tducótion 
? Higher Educar ton 

Multiprogramming sUmplif ied, (пау, lewis, 
art 2112 Dec?? р140-]42 =ч 
Felt iprocess ing 

Hotes on teaching with MüiCrocompulers, rion, 
Wiiliam. art 3:6 Wald 0138-19 а кім; 
Higher Education 

Read anly memories (n microcomputer maumor y 
address space. Efchbauer, Gale. art is 
May76 р24-25 + м / PROH 

Кра only өкү technology. , Lancaster, 007. 

бес/5 #9 ROM 


Take в courte (іл жетелеген |е. Mac 
Millan, Richard, art 3:1 Hara р158-168 +e 

Universal turing machine, "ien, Jonathan. Р 
1:46 076 р114-}19 9% Turing Machines 

бе Interrupt this аң.... 3211, Gary. col 
6:5 Amal рїб2-1 өзе ficruoprocestor 

What is an intertupt?. Atkins, R. Travis. arl 
453 War79 р230-235 +” [тор шур / 
Microprocessar 


8080 
Exptore am 9080 with Ейосатог-8060*, Howerton, 
Charles. art 4% 1:11 ММ 025-29 =a. 
Education / 8080 / Programming lagtruct ton. 
Stack |t up. Allen, Cheriton. ort L3 @:11 
Rov? gi4n-)dg өзе Б) у Programming 
Itsteuction 


OES IGN 

Butldim 4 compyter from scratch. danes, агу, 
ark Fill №? 280-32 **^ Hardware 
fanstruction / Design / Hicrücomputer System 

Designing 5 universal Turing Machine: à software 
approacnm. Munneche, Thomas. art £3 3:12 
бес78 р26-10 *** Design / Turing Sach не 

Dirt-chesp bootstrap: more милая on bringing up а 
eicrocompulur. Wocdhull, Albert. art 13 5:1 
Маг) p142-152 *** Microcnsputer System / 

1 


Design 
latroduttios ta nicroprü pue Cline, Bim. 
art 4:4 2719 g210 wee (sign 
Programming Lie а cfe Crayne. Char 165. 

art l: Apr/é 016-18 *"* дол / В] 
This circuit quitipiles, tall, Tom. art 237 
34177 р26-39 *"= Mathematics / Design 
Watts IAS (аа à Dowd" supoly. алын бағу. art 
2:1 Jan?7 р42-А4 езе  Foesr Supniy / Design 
Who's afraid of dynamic «ичи igs]. НАС, Lang. 
z^ ы? МІН р42-М8» tae — Meamry / Design 


MAROWARE CONSTRUCTION 

а pour ow Turing auchine, Milita, James. 
art 13 6:4 ірі р122-146 "”” tardware 
Construction / Definitions / Turing Mach {ries 

64116179 4 Computer from scratch, Jones. Hilary. 
ert 2:11. Movi? 290-32 езе Hardware 
Construction / festgn / Microcomputer Зурна 

Cainc ident current ferrite core memories. mes, 
James, art 1:11 №0176 06-16 *** PMawnry / 
Hartert Cons Leoct Eon 

Tutor ia} кілі иг. Winkel. David, кш 
"Я! wet Education { Harduare 
Construction 


These are the disks that achieve all you expect from 
them. They are certified free of dropouts. And each 
one meets or exceeds the most demanding specifica- 
lions every computer authority can set. That includes 
ISO, IBM, ECMA, ANSI, JIS and Shugart. 


The quality begins wilh the finest raw materials 
available, ond we make sure the quality stays high. 
Every Maxell floppy disk must pass an exhaustive series 
of eight quality control inspections. Under test condi- 
tions, offer 10,000,000 passes, there is no loss of quality. 


Maxell Floppy Disks actually help protect your 
computer drive heads. The self-cleaning jacket liner 


Maxell Floppy Disks. Class of '8l. 


Not a single dropout among them. 


тахей. 3 j 


inside every Maxell disk removes dust before it can 
affect your system. The surface lubricant reduces any 
chance of disk-Caused head-wear. 


There are Maxell disks for every disk drive system in 
operation today. Maxell is leading the way with new 
disk technology for temorrow's computers. Your Maxell 
Business or Maxell Personal Computer Products supplier 
can put our "honor-grad" to work for you, and for your 
computer, now and in the future, 


Call or write for more information. You'll learn that 
the care we take manufacturing Moxell Floppy Disks 
makes them live up to your highest expectations. 


Maxell Corporation of America, Business Products Division, 60 Oxford Drive, Moonachle, N.J. 07074, (201) 440-8020 
Circle 238 on inquiry card. 


COMPUTER 1ASTRUCTION (CONTINUED) 


HARDWARE REVIEM 
Heath ae cer een | E Mubin, 
Ы. hr 3111 Nov7B фр 9 ver Hardware 


Review / |o — № f Heath 


INTERFACE 
Motes. on gáraliel tput = ій TTL 
6% трасе. Welmers, Car). art 1; y?$ 
р52-55 * Parallel Input/Output / Interface 


MATHEMATICS 

Сонин. ри diria M ior tet 
Baker; К.А. cal 
Mathematics 

Float fat arithmetic4^. Мг, Burt. 
art 2:11 №77 076-789 ss Mathameties / 
FORTRAN 


Interaduction to numbers. Simmons, Webb, art 
2:7 МІП p82-B87 9% Mathematics / Binary 

Wavice’s aya on computer qrithmetic. Leder, 
Wayne, art 3:1 Jan?8 р150-159 4 
Mathematica / Binary 

Qverview of long division. Gass, Geoffrey. art 
4:8 Aug?S р220-224 вав Marhematics 

Sources of тикегіса! error. билги, Пал)! . 
art 4:4 Аре79 р4й-4Ч ate Mathematics 
fhis circuit qultipiies. Mall, Tom. art 2:7 
Ф177 р16-18 88 Mathematics / Design 

What's in a floating point packaget. Linker, 
Sheldon. art 2:5 May?? рб2-66 "б 
Mathemalics / Programing Iastruct lon 


PKORRAMMING INSTRUCTION 

Explore an 8080 with Educator-6000". Homerton, 
Charles. art |$ 1:11 34178 ypez-29 =з 
Education / 8050 / Progr aml ng Instruction 

Introduction t5 addressing methods. Urea, 
John. art 1:10 2976 p76-B0 
Programing In$troctton / Nachina y lem 

Processing logical expressions {Bauer Sama tton 
aigerithe extension). Maurer, М, Douglas. art 
2:8 4977 p130-135 аға Programming 
fa Um / Machina Language 

Stack it up, Allan, Chariton. art 11 4:1] 
Nav79 ^140-148 еее 8080 / Programing 
Instruction 

Stacks іп microprocessors. Nadhakrishnan/Bhat. 
ті 4:6 №179 р168-174 =ar Mleraprocessor 
/ Mig эдин |, Instruction 

what's in а аЬ б.ч m ir pima, 
Sheldon, ark 2; ыны 
ero / BM a id Lom == 

COMPUTER LITERACY 

батыл en the ишити of knowledge. 
Hetaars, Cari. col 218 Mug?) pie vw 

Computer (literacy - а national crisis " a 
solution For (t. иот, Arthur. Ы? 
№180 р98-102 *'"* Education 

Homphrewery v5 Ehe software priesthood. 
Wilbar/Fyiztra. art 1:14 Qct76 р90-94 та» 
Software as cn" / Homebrew 

COMPUTERS АН 

Нем тізе. From nee techaolggies. Papert, 
Seyspur. col 5:9 4p wee 

M pe / Future / Qhildran i қ 
sonal computing: пен а or Art and 
science. Helmers, Cari, cal 3:4 Ар? рғ 
9929 Art 4i ee 


Some läsi . Lewis, T.. 
àrt ret cU ін 18 ЧАТ. еве History 


What $$ thls phenomenon personal Far cg 
Ме lagert, Carl. col Xi (ал? 
Fug] tin ing 

CONFERENCE 


Albuquerque рано, {World Altair Computer 

Hl art 1:10 Дал 936-37 ++» 
talr 

Ninteomputer Газу: tiny and personal, Piele, 
Donald, БРЕ 2:11 Жоу?) 080-29 9 
Contests / Secondary Education / Higher 
Equcat lan 

Seventh annual SIGGRAPH conference 
Livingston/Qawke. art 5:11 ovt) p4?2-1?6 
ee Graphics / Color Graphics 

Software protection 1а the United К 
Hayaan, MEM art 6:10 oru ЖҮ 

с / Law f Software Picary 
CONSUMER А TOM 

Benchmarks, Standards, etc. Валет, Саг). art 
1:3 №75 290-82 *** Standards / Benchmark 
Test bag 

Budget building on a hare board. Parber, Dan. 
art *#:10 ©2179 р208-208 ##” Harciware 
Cons*ruction 

Computing inflation with the consumir or 
index, Haldeman, Хе. co! 11 Tad bm 
pJ390-308 *8* Inflation / іші И 

Мы іп choose 4 microprocessor, Гра Т, Low. 
àrt 3:7 МІН pleÁ-)50 ттт И1сгоргосоазог 
/ Nardware Review 

Systems approach to а personal mícronroces 
m Robert. art liD МеН paz ven 

Wirrnoracesssr 

Where to get h {mt ir used computer 
equipment", Lites, Sol, art 2:12 O€-«7 
pl54.155 "Ht detail ing avg oni 

World Power Systems: а —— an, t: 
col 4:7 ЭЛ pl% Cr ма 

n Source. Bowlaot, &.0, art 119 №ау/6 
plB-23 *"^ fetabling / Manufacturing 

CONTESTS 

APL interpreter for microcomputars, part 14. 

Wiabie, Michael}, art 2:8 Aug?? pai tee 


АР. / |nterpratar 
BYTE gama contest. co] 6:12 DecBl p3P-4H 


эшет 


December 1981 © BYTE Publications [nc 


CONTESTS (CONTLNUED) 

Chess 8.7 versus David Levg: Tree computer Basle a 
chess ат. Douglas, A.A. art 1:12 Dec? 
284-00 *** Chess / Репріс 

Grandeester Waller Brown vur*us Dass 4.6. 
Douglas, John. ігі 4:1 373 2140-15 see 
Chest / People 

Microche&s 1.5 versus Derk Horie.  Jemnimg 
Peter, art 3:3 гід 2156-16? eo ИЙ 

Ми сори баг fair? ting And personal. eli, 
Donald. art Fill Mav?? p2&-09 = 
Conference 7 Secondarg Educatian / Higher 
Educat ton 

Santa Cruz кел: Ornella tournament for 
Camputert, Frey, Peter. art 6:7 00181 
р26-37 *** Othabla / болға 

Second world Computer chess Championships. 
rh ad Peter, «rt 3:1 Jan? р108-119 

— in the BYTE first computer art contest. 
cob 1:15 10 p70 т” Arg 

Wiahers af the Great APL Contest (АРА 
interpreter}. Ka^isa/DiCne?stofaro, 601 4:6 
Jun79 рм +> APL 


CONTROL 

Classroom demonstration: gontealling a system 
with à microc ter, Hill, Barnet. art Li 
ЗИ № р112-118 = Science / Higher 
шс lon 

Computers and ee Helmers, Carl. zot 4:7 
№179 шщ ere Astronomy р Science / 
Photography 

Controlling small OC motors with analog signals. 
Seoerfet зі, art 2:8 №977 р18-24 
Piotter / Analog/Olgital Circuit / simu ation 

Don't forget the hardware...[conteal in the 
home). Helmers, Car], col 4:5 MayS3 рё» 
eet 

Heating and 50011 ас Sytlam. Hal), 
ЕЕ art 6:2 pxm-33] "er Energy f 


Mow to computerize your endel ratiroad. rom, 
David. art 2:7 ЫН? рі?-21 *** 15-1 
JITTER (blinking lights on an Altair]*. Speer, 
Gordon. col L3 1:10 фил!& p% ven nm 
Microcomputer end Ше pipe organ. Raskin, def. 
art 3:3 Mar?S 056-68 *** Music 
Microcomputer as a laboratory (ткм. 
Cosgrove, Danjel. art L3 8:11 №831 
рВ4-95» erè Science / Higher Education 
Model railroad быв contro] circuit. De 
Monstüy, Herman. Jet 1:2 Oct75 ph? eee 
Kature af pod. part 2; simulated contro! 
чуми, Powers, William, art Ll 4:? №178 
4.152 М“ Asbots / Simulation / North Star 
Dn begimni 
eus ic va PE 
Jun79 poe +17 / Music 
Shadow, Buck Rogers. and the home computer (home 
applications}. Gardner, Richard. ark 1;? 
бе75 р58- езе Hoge / «== гім iure 
Taking the first step (stepper motors}. a 
Robert. art 13 1:2 Feb? р35-38 әз 
Theatr teal ha кий» narksge. Hemsabh/at 
al. art 1 Jum? р1®3-1 san 
Graphics / Character Generstor 


Ject...(]ocm] controller of 
Helmaers, Сагі. сої 4:8 


6600 
— led light eue part 2: 
m d Gibton ‹ art. 13 5:2 
i ne Hardware 


Construction 
Give your micro soms оцес 165%, rappel, Robert, 
tee 5800 


art 2:3 Мағ?) р®-11* 


BORD 
Add some control to your computer: an qutgul port 
kwtor{al. Sarbigr, Kun, art L3 4:9 бер? 
pl9&-200 Фен Hardware Conttruction / E 


APPLE | 
Apple 710 control. Anczynst | Wayne. col 
6:12 Decdl (460-472 94% ‘Wome / Apple 11 г; 


Computer-contralied viewing of tha 1980 eclipse. 
Helaers, Carl, муз $ 55 XN pot жа 


thant tere ere d nee, ные, Cart. 
/ NU ET i iow wank d 


DES IGN 
Computer-cantrailed light dimer, part 1: 
Gesign®. Gibson, Juhn. art L3 ііі лай 
p»5-/2 eee Des ign 
лавина 9. mod stove. Clarcia, че, 
Р 


col 5:2 РӘ би р32-56 += Energy / Може / 
Des (an 
Controlling tne rea) worid, Gilson, Hank, art 


3:3 Мг? 01742177 +^» Bestar 

interfacing pneumatic player pianos. Helmers, 
Cari, art 2:9 Зар/7 р112-120е тав 
Interface / Music / Design 

Wature of robots, part 1: defining behavior. 
Power, William, art Ll 4:6 079 5132-144 
за» Rabots / Design / ды 8 чиа 

Wonalinearities ba illumination, 

—: са! 6:2 Febal e ы 
$1 

Кайры mutare primer, part ly thwor 

Goerabion*. Giacneg, Раш], orl "ы Febro 
И “4 Design 

Stepping motor primer, part 2; Interfacing and 

9 Considerations. Giacomo, Pau]. art 4:2 
Waro p142-143 9» Interface / Design 


T acs a ЕЕ 

Sigg contro Ft teri of Output Е 

tutor 141. rb е Kan, ar art 111 4:9 nd 
pi95-2QO waa Hardware Construction у E 


CONTROL (CONTINUED) 

Siid a 20-based control computer aith BASIC, 
park 4. Charcda, Steve, Còl G:F Wil 
pied? se Mictocomputer System / Hardware 
Construction / IB 

duild a I8-based Control сожрут тіл BASIC, 
aart 2. Ciartia, Steve, col ы 6:0 ду 
150-72 4» Microcomputer System / Wrdeart 
Coenítructión {18 

Gulld а computer controlled security System Гог 
your hom, (теа Мер lang, col 411 
dant? 556.7] ?*** Security / Home / Hardware 
Conateuction 

build a cosputer controlled srcurity prates fur 
d home: part Z. (Cfarcia, Steve, col 12 

2 Fab/9 362-179 "4 Security / ome у 
Hardware Construct ign 

build à computer controlled security sysbee for 
your mum: pert 3. Cjarcia, Steve. cul L3 
$;:3 waro 5150-167 + Security / Home ү 
Вагите Construct kon 

Бита à simple video switch. ел, Wicharg. 
col 6:3 ғ Ы tas video рву F 
Wardware Construct hor 

Build а touch tone decoder far remote tontral. 
Ciarria, Steve. col 6:17 (Өседі рт 4а 
Hardware Construction / Коне / 
Te lecoemun ical tons 

Catsette Interface seltching bas Гог 

Anderson, Craige art 3:11 ка р10-161 

oa Tape Cassette / TRS-30 Mode! | / Hardeare 
Cana си tian 

Computer-controlléd light dimmer, part 2: 
ар lementation, 610400, Johm, ot L? 5:2 
febB0 pJ2-80 === 6000 / 
Construction 

Computer-conLrolléd tank. Clarcia, Steve, tol 
М 6:2 Febül 049.6 «е Toys / Hardware 
Construction 

Centro! the world) (or at gast a Fav qul 
points]. Сығсіы, Stave. art 11 2:9 T 
pX0-4à3« asa (ја {таіла Circuit / Мағдыға 
Construction 

қатаған DC motors. Walton, Robert. art L} 
317 На g7£-B0 “Зе Hardware Construction 

Controlling esterna! devices with hobbyiat 
computers", Busan, obert. art 1:8 Ápr?b 
242-45 =т=  Harijuare Construction / interface 

ЖК mtor conteols: build a sotor ized піз аға, 
Clarcia, Steve. col 6:5 Наүйі р55-58 == 
Hardware Conateuct lon 

00 tt yourself weather € ge Firth, 
Michael. art 1:16 я one 
Hardware Construct ton f Wee 

мит A en, Wierenga, Theron. art Li 

4-90 =s» Energy / Нова / 
XL Construction 

Handheld remnta contro) for your computerized 
home. С1аге1а, Steve. col Li 4:7 м1 
рё2-4р °° tome / Hardware Construct ton i 

жоу. | 1 фр м 

m on the rangel. Ciarcia, Steve. col : 
$:11 №60 030 88 ve» Hardware Construit ton 
{ interface / 785-30 Меде! П 

Місгерғосеялағ bagad analog/dtgital conversion. 

frank, Roger. art 13 1:9 May76 p70-73 ome 
Otgttal/Amalog Circuit / Hardware Contteuction 
Ming over matter; 290 biofeedback input for убыг 
computer. Clarcia, Steve. col Ll 4:68 мл 
páj-58 е Mealth / Analog/Digital Circuit 7 
Mardwara Construction 

Mace-car monitoring program, шар. a Jeff. cal 
LE 5:5 Juni 1156-202 eee 
Canstrut tion 

Ы agua microcémputer. Renderger, 

Jehn. art L3 5:6 р140-170 eae 
Telecommunications / КІН / Mardware 
Construction 

There's more to Oliaking lights thia meets the 

m Welmers, Carl. art L3 1:5 JanJé 
2-54 ане WHarquare Construction / BOQK 

fune in and turo ont, part 1: a computerized 
wirsiass AC control System. Clarcla, Steve. 
col LL 3:4 №75 9114-125 *= Wardware 
Consteuctian / Home 

Tune in end tur^ On, Dart 2: an AC wire less 
мео control system. С14РС1@„ Steve. col 
аж» 997-102 өзе Hardware Construction 


Ue TRE-GO, 


Hardware 


INTERFACE 

Computerize а home (SSA 1-10 and a TR$-80]*. 
Ctarcia, Steve. col 11 5:1 Jando 05-54 
һе Security / Home / interface 

ControTllng &xtarral devices with hobbyist 
computers. Bozen, Robert. art 1:8 А76 
742-55 "©. Hardware Construction / Interface 

howe in on the vange!. Liarcia, Steve. col Li 
3:11 Movi р12.58 = Hardware Construction 
/ Interface 7 TRS-60 Model 1 

Interactive control af a videocassette reocrdsr 
with 4 personal coeputer . Hallgren, Richard. 
art L3. 5,7 180 pllá-|3À "”” Computer 


Assisted Instruction / Interface / Higher Eoucally 


Interfacing pneumatic player pianos, be imers, 
Carl. art 2:9 Sep/7 р112120= 698 
interface / Music / pm 

Stepping wotor primer, part 7- interfacing amd 
other coniidarations. Giacomo, Ры], art 491 
Мағ?% р14?-149 60+ Interface / Design 

Train control display using te 151-11 
etcrecomputer. Hatt, deck. aft 2:7 ша? 
р44-5й *** ]jnterface / 051-10 


TRE-@) кі | 
Cassette Eug ea нені Gon for the 16-0)". 
Craig. et 3:11 с 955-461 
ne Tape Cassette / TR5-50 Mode! | у Hardware 
Conskruct ion 


Apple’ en CASTELLANO 
ІҢ Tercer Medio presenta su 
sistema administrativo 
(Т.М.А.) para Apple | 


APLICACIONES COMERCIALES Y CIENTIFICAS 


* CONTABILIDAD ° CUENTAS 
GENERAL POR COBRAR 


Diario General Catálogo de Cuentas 
Resumen del Diario Listado de Transacciones 
Consulta parcial al Diario Antigüedad de Saldos 
Mayor General Saldos por Vencer 

Balance de Comprobación Relación de Cobranzas 
Balance General Relación de Pagos 
Ganancias y Pérdidas Estado de Cuentas 
Catálogos de Cuentas Consultas varias por pantalla 
Consultas por pantalla 


INVENTARIO Y FACTURACION 
CONTROL DE BANCOS 
PERT/CPM 

CUENTAS A PAGAR 

CONTROL DE COSTO DE OBRAS 


VENTAJAS DEL SISTEMA T.M.A. 


e Son completamentes conversacionales. 
e El chequeo de la información es instantáneo. 
e Los reportes impresos o por pantalla guardan 
los formatos generalmente aceptados. 
ә Están pensados para adaptarse a cualquier empresa. И 
е Toda la información está instantáneamente disponible 
e Precisión Expandida. 
* Nümeros de hasta + 999.999,999.99 


|| APARTADO DE CORREOS 62533 
CARACAS 1060 - A - VENEZUELA 
Tercer Medio TELEX: 27.876 - CPB TH - VE. 
TELEFONOS: 283.60.88 - 284 74.68 
Sistema de Informacion С.А. 


* Apple 85 татса registrada por APPLE COMPUTER INC. 


- Circle 413 on Inquiry card. d 


CONTROL (CONTINUED) 
Hose їл on the rangel. Ciarriá, Fieve. col Li 
5111 NowBO р32-54 "+= MHardeace Construct inn 
/ Interface / 195-60 Model 1 
сипа. STRDCTURES 
Guidi Control structures iu е Smad 16а be -ii 
system, Deutich, L. Peter, aft 114 68 
ма] 0127-М& ғ" ИЛЬ / Іні г 


Programming Instruction 
CONVERS TOMS 


5 byte hesadecimal to ASCI! кесте. АМ 
Aswin. col 13 46 3079 gate Өт АМИ 
| Heaucies baal 7 0080 
AiM-O5 16-bit Мәчдес м1 tQ decima) conversion. 
Tong, В.А, cal LI 6:8 М 041) *** 
Hexadecimal / ALM 
Alpha lackleg іп software (uppercase ta lomerrake 
<anversianj, Lewis, 4%. «gl L3 4:5 Му 
0152.154 "е ZAO у Proqramateg instruction 
Alpha-Bata tree search Conydried LO disput ler. 
fala, Stephen, col £3 6:8 Augu] p400-417 
ӛз» Games / TRS-80 Model 1 7 Strategy 
Beware of interrupls (pinary-coded-dec aa! 
tomersinn]. Felbean, Dave, col 619 Seo 
2320 8% Binary Coded Dec imal 
Чіпағу-іп-8С0 converler for the ИШ. В 
Ә.М. ru] 11 6:2 2981 0414-4319 ovs 
Binary / Binary Coded Duc іші / 6000 
көбее North. агі deletion characters. 
Miller, Агар. col 43 3:10 040 pid] 4" 
horth Star 
\nverling pitch to frequency. Kate, Robert. 
cgl L2 6:2 FebBl p92-94 "+" Music Г 
Calculator 
К to DC converter. Pico, Michael. apt 5:5 
Haydo р2П === Power Supply / Design 
ава line {canverts onject cade to SASIC data 
talaments}. Hunt. Daniel. cal 11 6:3 
um pelb-?2Z ^"^ BASIC / Utility Program / 
Fast, mulLibyte binary to binary-coded-dec imi 
conversion routine, McQuade, Michael. art L3 
3:7 Бе) рі06-114 9% Binary Coded 
Феста! / Binary 
Млеғасдав bar code (т іле Hewlett-Packard 
format". McNeal, Thomas. ari Li Ё:1 angi 
0148-1784 те Bar Codes / Mewlett-lackard / 
Са lcu Jator 
Мм tn 00 a number of conversions®. Eroen, 
т=з. art LI 1:13 Sep?i 250-560 =" 
finary / Hesadecimal / 8080 
LImerrasg-Lo-uppeecase converter, Üngler, Rüger. 
to) L3 5:9 Sep p6-37) *** fusion / 
Lowercase Modification 
№ power far your interfaces? Build a 5 M DC ta 
UC bunverter. Ciarcia, Steve. col 3:10 
Qer78 p2i-3] *** Hardware Cometrection / 
Fiver Supply 
Un converting BO Hz УМ to 50 ite line curren. 
Чочспатж, Timothy, col 3:6 duai pha 
“ee Power Supp ly 
hápe table conversion for ite Де il, 
Рағіуйл, Dare. col il 4:11 NMov/9 pha *** 
tigh Resolution Graphics / Programming 
instruction / Agple 11 
блар је base conversions Гог the 795-00, Curran, 
ім. col Ц 5ril №0 plij sew 
Mesadecumal / 195-90 Model I? 
Those calculating Rosasmi (Rosen numeral 
calcu islor}. Dishman, Laurence. cal 1) 3% 
№ рі109-111 "=" Mathematics / Marth Star 
Tiny Pascal compiler, part 1: P-code to ЖЫ) 
conversion. Cheng/Yuen. act LA 4:11 №0 
9182-19? "б" Pascal) / Compiler / 9000 
Using а keyboard NOM". Brehm, Bob, art 7:5 
Way]? 076-82 "ет Keyboard / ROM / ASCII 
Vertable Куре cowerter for mowericat quantities. 
Moskowiti, Mike. Col 1] 6:2 i 
р271-472 "== Programming Instruction / 
Me«lgtt-Packard / BASIL 
dhuse BASIC does whaki”. Li, Тегі. art 6: 
Шай] p1i3-127 "аа BASIC / Software Review 
COPYRIGHT 
Art you ағ dathoc?. Moocera, Calvi. art БЫ 
Sep76 plé-22 *** Software Punlisning / 
Software Firecy / Security 
"ow Can we atop software piracy?, Margen, Chris. 
col 6:5 № 88-10 *** Software Piracy f 
Secur tty 
(441 protection for Computer hardware and 
saftware. Becker, Stephan, art 6:5 
р140-146 Өт” Patent / Law 
Software protection in the United Kingdom. 
Науыл, Martia. art 6:0 (кіБі 2125-19 
owe Low / Software Piracy / Conference 
Washtagton tackles the sofiware pegbiem. Kern, 
Christopher, arr 6:5 Науйі 9128-1238 "=" 
Law 7 Parent 


COMAC YIP, the КСА Fun eachima, Месе, 


Joseph, hr 2:8 ÁAug?7 рЮ0-17е %%% Hardware 
Rar tën 
COSMAC dnogisr. Üuntemana, Jeff. art L2 5:3 


Maya 214.224 *** Graphics / Memory / 
Hardware Construction 

Бау peogramsing system [hexadecisal Interpretive 
programming system. Meisbetker, Joseph. art 
9 2: 0108.-122 «вт Programming 
instruction / nex dee imal 

iPS, ва unorkhodos high level Тап . Meitizar, 
Kar). col 149 4:1 м7 2106-09 vet 
Languages / Design 

Torn ytur COSMAC VIP inta а frequency Counter. 
Modis, Andrew. art 11 6:2 Рев pIIB-12] 

өмі eee Frequency Lounter / utility Program 

АПИ? aui lator for the Нате ііі 1500, 
Знобныхат, Charles. со) LI 6:4 Aprét 
pXM-108 *** Terminal / Utility Program 


388 = December 1981 : BYTE Publications Inc 


CPA (CONTINUED) 

Anserr /Originate тит. Рағымт, Wensld, arl 
t3 5:6 Juig р/4.б) 99% Mlm / Hardere 

cds Ts шы ізбен сім) 

іі Téelly u ә й 
Sys. Gildati, ay. ‘tis dul 
yélà-Pi? ^^^ Opergting Зубков 

ine sid uals af CP/N. деч, шен, іп СЗ 
БІН додї рәв 0 эз” Руна 
lastrel ion / 

MINCE; e Mest miitdr, kerh, Chriatgpter,. sr 
6:9 Sepii ры *** Zofteary Review / 
Feat Editor 

Socrosuft Séticard. @viczartht, Mark. тг 8:1) 
Hore pus ese Hardware Recien / 1-80 / 
Аррїе 1 

Keforwatter for CP/M өні 164 f op: Qu 
іштып, Joh. ac 64 Мей pj4- 96 *** 
Software бәт (ет / iri Progres 2 188 

пк (CP/M or гін Жат word ыы © 
Üsnmke 4 A 6:5 Юм қым ole 


Saf ware Вакте / word Processing / Worth iter 


Bakar, боега. art 
ма Hirroprocesyur 7 


Geral ІР” ТҰНУ). 
1:2 Шғ?% рар-51 
Hardware Ageig 

EREATIN]T 

On the uspurtance of casting abstractions іт 

concrete. Hetegrs, Card. col 4:12 ЖР 


IME 
Wee ld Power 3ystemg: = report, Мағайп, Бина. 
ES] 4:7 3179 №197 as Consumer laformalíon 


15.29 interface to Le GIR 1-10 nome contro! 
Trimble, Alan, cot LJ 5:4 Sepal 
pilá-1ió *** Home / Contral / [tterface 
About the Cover (color graphics om Ute TY 
Dazzler). Неос, Cari, act 1:10 п/б 
gp&-? *** Color Graphics f Hardware Review / 
“igh Resolation Graphics 
Ға for the Daatler. Baltrusn, Micnael. cal 
4:4 Арг? р247-248 «= Hardware Modificatior 
My 195-60 talks to ау Lramemca 1-2. allen, Rod. 
ari L3 Sth Juni) pB84-944 fee 395-50 Mode! 
І / Serial Input/Uutput / 85-232 
Proposed graphics software ttandard, gari 2. 
dones, Yincent. col LJ 4:12 Dec/9 рЕ2-85+ 
һае Graphics / Standards 
Some example plots.  Demeron, David. col Ц 
5:2 Febo 2190-1459 *** Plotting / Art 
CRYPTOLOGY 
Cryptograghy im the ГО, part 1: aa overvies. 
Costas, John. art 4:3 №? 255-64 эт 
Cryptography in tho Field, part 2: using іш 
Picket calculator®. Coates, фп. are LZ 
4:4 Apr7ù р146-165 98е Calculator / 
ле Instrurbinn / 
Machine grolles sujving, part d: directed search 
using cryptacithavtic. Frey, Peter, art Li 
wed Oct80 pé65-272 "ға Puzzles / TRS-B0 


Model I 

Standard data encryption ғы aii: part 1: an 
overview. Meushaw, Apbect. ark 4:3 Mar?3 
p55-74 *** Algor ithe 

Stendard data encryption algorithm, pari 2: 


jeplementing the algorithm. Мине, Robert. 
ort 13 44 479 100-10 = KIM / 
Algor itha 

CYBER 170 


Linking 4 Pascal Microengine ta a Cyter 170. 
Sedlet/Dust. art 15 6:11 Мау8і g472-Ad3 
«ә jnterface / Pascal / Pascal Microengine 

DATA BASE MANAGEMENT 

Appie LI Ti le-management systems, Blochowtah, 
Ken. sr 6:11 МпуН1 p$74-3))] t= Software 
Review / Apple 11 

latá-base management 5уығть: powerful newcomers 
to microcompulers. Dagle/Koe»ler. art Ц 
6:11 #81 р%7-122 %%» Programing Design / 
Programming instruction ў #orih Star 

Üatahandier fram Millar Microcomputer Services, 
Richerdsan, Allyn. sr 6:1) WovBl pll&-[5O 
vv» Software Йетіки ; FORTH / TRS-80 Modal 1 

fundamentals of relational data organization. 
Heely/Stewart. art 6:10. оа (48-5) one 
Data Structures / Information Storage 

information-reic iera] ауыса, — E£imore/Agarwal. 
аст 510 (5150 pllé-150 *** [nfürmatión 
Storage / Programming Insteuction / Data 

Pre — m 
t а Bats manager Гог АТ йт, 
Paul. ark Li 6:14 MovAl [235-262 9 
trventary / Programming Iosleuctiae / 183-80 
Mode! ІП 

Survey af dats-báse тахарат сукна For 
microcomputers. Bartey/Oriscoll. art 6:1 
Noval pp аза Softasre а 

Writing with ә dala-Gage @anagenen stem. 
Brent, Edward. art til Noval Ма oon 
Writing / Word Processing 


DATA GENERAL 
BASIC Ster Trek іғаймт”, Perd, Бағай. art 11 
1:13 5076 p40-A2 **" Games / Programing 


Instruct tas 
МОЧА. asseabler for toe BÜUB microprocessor. 
Halmers, Feter. art L3 1:2 00756 р54-57 
wee Asseapler / 8008 
DATA ST 
Ші аілу dete зітесшгез іп the баш і 11410-80 
stem. Althoff, 4455. art 19 БІН А 
30-2718 == Sealltala / Programming 
Instruction / information Storage 
Can we agree on thandards?. Morgan, Chris. col 
6:11 Мч 26-8 *** Standards / information 
Storage 
СІР: а format For data exchange between 
applications programs. Kalish/Maysc. art Li 
6:11 моа pl/4-206 *** Standards / 
Information Storage 


DATA STHUCTUEES (CONTINUED) 

Files on garade, part 1: types of files. (інін, 
Mark. art 4:2 Ро piBb-Lig *** 
Inforeation Storage / Programmimg Instruct tow 

Files ой parade, part 2: using files. — Klete, 
Mari, art LÌ 4:1 Marla 052-41 eee 
enis Storage { Programing Instruction / 


Галілей аһ of relational data organ ization. 
Meely/5tewart. dari 5:4) Novi! 099-60 *** 
InfprmiLion Storage / Dala Base Management 

Fundamentals of sequential file processing. 
saith, Wayne, ari 2:10 tect? р1]4-12} "44 
Inforeatian Storage / Program іпзіғшііня / 
Tape Cassette 

(Юм do you store 5.000 растет recorda. сф) 
1:11 Ив po *** Informatios Snorage / 
Ask BYTE / Business 

imp lement ing dynamic daté serut turas wtth BASIC 
рек. Carter, Ted. art L] 4:2 Feng 
pj2-1027 tra Information Storage / Prugramsióg 
[птар ian. / BASIC 

jntormatian-retrisva) system. Elmore/Agareal. 
«rt 5:10 06080 pil4-IsO *** (aformatian 
Storage / Programming Instruction / баса Bac 
Management 

Introduction to data compression. Corpin, 
Harold. art 11 6:4 AprSl pelé-e50 ** 
Information Storage / кеннен lastrut Vion 

Introduction to tables, Butterfield, James, ШІ 

1:4 Арсен р1&-2] t Programing 
festruction / Information Storage 

VENT organization: а techaique for evaluating 
schedules, Мыгас, W, Douglas. art 6:10 
0218} р407-412 *** Mathematics 

Parcthtianed data sets. flalsema, ALD, ari 1:12 
{с?й р168-173 *** Floppy Divs Drive / 
laformatian Storage / Programming Instruct hun 

Туреч and uses of direct access storage. tiiti, 
Curt, art 2:1 Jan?? ph0-65 *** Herd Disk 
Drive / Floppy Disk Drive / Information. Storage 

Understanding 154M, Gates, Reginald. art 5:6 
JunBÜü (108-118 ">r infomation Sterege / 
Programsing Instruction / Floppy Dish Ortve 

DATA TRANSMISSION 

Commnicete o^ a light neue. — Clarcia, Steve. 
col 4:5 угу 012-49 >” Fiber-opkics / 
Haréware Construction 

Commpicating fA lwo directions. Titchener, 
Mark. art 5:5 ай p98-lüó atr Deiliga / 
Matris 

Date paths’. Liming, багу. art 1:6. Гео 
932-80 tee (5.23 7 Definitions / 
Taiscommun ical ias 

Otgicast system: receivi 
weer your FA radio. Halsema, A.l. 
34078 р100-102 ә" Online Sysiems 

Нави (пя error correcting coda.  Wimblie, Micha}, 
arl 4:2 Fens?9 0190-182 ""* Parity Check ing 
í Hamatng Codes / Error Checking 

Нот Lo pick up а dropped bit. Maurer, И. 
{кинріаж. act 2:7 3177 p72-/5 *** Tape 
Cassette / Parity Checking / Error Check ing 

Multiuser data neieork: сота іса пс over У 
radio. @reninga, Robert, act 1:11 қо? 
pl20-130 © Networks / Multi-user Systems / 
Mam Radio 

Tey's the рша: use hae radia bands Гог 
intercompuler communication. Rasser, ісе, art 

3;11 Hov78 péd-6] 49% Aetenrhs / Ham fadin 

Trangaiceion of digital data over twisted pair 
hinges. Geebe, Edward. col 1:11 МЮ 
2135-13? *** ы 

DEBUGGING 

AMSAT БЮ standard debuy monizor: АЙЫЫ) version 
2. Allen/Kaster. art 13 1:11 Sep?é 
2108-1272 "ès Moniter / BUB 

BOSS: а мак lility for the 705-0) Mode! |. 

Mitchell, Scott. sr 6:8 Augl pill +з 
nga Heviten / Upllity Program / 115-80 

Comments on live board removal amt inspection. 
Stough, А, col 2:11 №47? р1?й ew 
Maintenance 

(Кб à sysholic debugging eanitor. На ева, 
A.l. art LJ 6:5 МУЗ] p126-158 eee 
Monitor / 5800 / Disassemnler 

дез ҒЫ an nn tiae debugger. dier/Semm. arè 
1:8 Арг76 55-52 “er Assembly Language / 
?rngramaing Instruction 

Mandy pulser. Chrisp, Boo. art 4:9 барУ 
2160-16: *** Test Equipment ў narcware 
fonsteuct in 

Is this a valid пог board placement proceqre?, 
cal 217 АЮ? pl *** Maintenance 

Jack and tme machine борид... reading the 
тесек of à wila progres. Grappel /Hememoa y. 
art 2:12 М7 pole «e 5500 / MIKBUD / 
Utility Progran 

Logic рео ~ hardware bug chasers". Бит, 
Alex, art 1;4 Dec?5 pZ0-74 *** Test 
Еди Прет f Logic Proba 

Prograsming entomology {debugging programs). 
сат, багу. art 1:2 Feb?B pló2-166 ==а 
Programming ілсігисііпе / Documentation 

Single stegping the BORO processor". Sharp, 
Charles. сої LJ 4:1 Jan?? р179-190 = 
Monitor / 50680 

fuper STER (TRS-HO utility}. Robbins, Stanley. 
se 6:5 МауЯ] р248-2572 "тә Software Rev lew 
) 1853-80 Model Г / Utility Program 

Trapping technique for the ‚ Sctwletn, John. 

ark L3 2:8. Aug?? р-н "= 
Programeing Instruction / 8080 
DEFINITIONS 

"Му Dear kunt НУ" algorithm’. Grappel, 
Robert. ark l:§ Тұр? pta-25 vre 
Programing [nstructige / higar ikiwa 


data and informat inn 
art 4:1 


our prayers 


ave been 
answered. 


If you own or use a micro-computer, then chances are that 
from time to time, you've wished that someone could simplify 
programming. 

Because as useful as micro-computers are, they can only ever 
be as good asthe programs they run. 

Well then, how does this sound? 

No more program-coding. No more debugging. And no more 
time wasting. 

Arguably more comprehensive and advanced than anything else 
of its kind, The Last One is a computer program that writes computer 
programs. Programs that work first time, every time. 

By asking you questions in plain English about what you want 
your program to do, The Last One uses your answers to generate a 
ready-to-use program in BASIC. 

What's more, with The Last One, you can change or modify 
your program as often as you wish. Without effort, fuss or any 
additional cost. So as your requirements change, your programs 
сап too. 

And if, because of the difficulties and costs of buying, writing 
and customising software, you've put off purchasing a computer 
system up to now, you need delay no longer. 

Available now. 

The Last One costs $600 plus local taxes where applicable and is 
now available from better computer stores. 

For further information, write to DJ. ‘AI’ Systems Ltd., 


Two Century Plaza, Suite 480, THE AST ONE 


2049 Century Park East, 
Los Angeles,CA 90067. 
Tel: (213) 203 0851. 


Circle 131 on inquiry card, 


DÉFINITIONS. (CONTINUED) 

Artificial intelligence: what 14 itt. Подол, 
ichard, art 2; Ape?? 250-66 19° 
Artificial Intelligence 

Build your own Turing machine. Willis, Jems, 
art 13 5:4 бӨрейі pl22-146 *** Hardware 
ELM f Computer tastruction / Turing 

ines 

баға paths". po багу. aft 1:5 Fons 
032-40 **- 15-232 / Té lecommun!Catiuns / Data 
Transmission 

we Vilis, gregy. art 5:8 

4.496 өте FORTH 

FORTH stavdards team. "bi. Williaa. art 
8:10 хы р214-277 **» FORTH "a енн 

К or k [аййгшүїа оля and ani М3 
Manfred. art 1:5 Мп? p6ó4.65 vù Чыла 

LISP notes (devinitions), Allen, John. art 4:0 
Aug?9 pb? new LISP 

Magic af computer fanguages. Welton, Theodor. 
art 1:8 Арс?& p24.2/! *** Languages / 
Computer [Instruction 

Magnetic recording for computers. Manly, 

Fen. art 1:7 Маг7Ё 010-28 = 
Information Storage d Tape Cassette / Diskottes 

Microcomputer ичн: Price, David. art 2:4 
Apr?? ВИРА ase 

Origins of the word "Бута". Puthholtz, М. tet 

$12 Но? рий *** History / IBH 

Parsonal computer - lant chance for СА, 
Franzel, cou. col 5:7 90180 ра6-96 «re 
Computer Agsiatdd Inatcuction / Education 

Serial storage sedia: an inteaduckion and 
ghossary. Murphy, Brian. art 2:2 Ғаһ?? 
p30-53 946 Jnfprwalion Storage / Tape 
Cassalte 

SealTtalk glossary. 91111404, Gragg. cal 6:6 
А31 рй 49% бад! 11а1к 


DESIGN 

Advanced real-Cime augit құма 1% ECAA igues. 
Chamberlin, ШІ. art 12 5:4 Apr&O р?П.ў4» 
om Music г Oigital/An tog Circuit 

Another plotter tà toy with. Lugar, Petar, co! 
4:2 Fab?$ 266-58 *** Plotter 

Átar| tutorial, part 1: the display list. 
Crawford, гіз. art 6:9 Әді p284-J0D 
wee Atari / Video Display / Graphics 

Catculating Filter сарес itor values for compular 
power supplies". Thosas, yan Li. 5:4 


Peter. art 6:4 dor 
Synths 13 

Closer lock at the TRS-M Color ow Жл, 
mb dl E Li 65:10 acts] p3M-MQ тее 


[р Am caeract ien Vor Mouse (House: 4 
Қани foe @icrocomputers’). Lane, Ton. col 
576 тво p238-240 *** Languages / 
эб, E y BYTE Corrections 
Communicating in two directions. Titchener 
rk. art 5:6 JunBO р96-108 *ә» Data 
Transmission / Networks 
Computer information arrangement. Holladay, 
David. art 2:10 (177 р156-159 7. 
Information Storage / Тара Cassette 
Current scate of robotics. Mélaers, Cart. cod 
4:2 Feo?9 р5-7 тта Robots 
0С то ІК converter. Picco, Michael. із 578 
Мауйі р20 74” Power Supply / Cowerdtans 
Martyn principies behind Sablirelk, ИИ, 
Daniel, art 6:8 №08] р288-298 тте 
Seal ПЕ 7 ae Languages 
Designing а command (ыңыз van den Bout, G.A. 
art L9 4:6 №779 pl 6-187 ее Languages 
Designing & robot (тоя nature, part 1: biological 
coniiderationz. File, Andrew, art 4:2 ГБ 
р12-29 “те Robota / Artificial intelligence 
Designing а universal Toring Machine: à software 
approach. Munnecke, Thomas. art (3 312 
Dec?B p26-30 ез” Computer lestroction / 
Turing Mach ines 
Designing the logic of tha system « processoe 
boerd description, part 2. Melmers, Carl. col 
HI - Oct?> pó-l4 **> Microtoamputer System 
8509 / Homebrew 
Das tgatng with double sided printed circuit 
boards, Lemting, David. art 4:3 ме? 
99-102 *** Electronic Circuits 
Digital cassette ee part 2, digital data 
foreati.... Ддя) Бре (тет. art 3 №? 
938-48 «ss Тапа Cassette / [погов ол 
Storage / Digital Audio 
Digital storage nf images. Willtaxs, Thomas. 
art 5:11 Жоүй) р270-7228 99% Image 
Proces&ing / Information Storage / Graphics 


Dirt-cheap bootslrap:; more notes от p^ di w 


Sicrocomputer, Woodhull, Albert. ark 
MarBO п142-152 еә Lommular Instruction / 
Mirrocomputer System 

Ücuh!e sided notes (on double aided printed 
circuit boards). Titus, Jonathan, tol 4:6 
чт?# pt3) т Electronic Cireyits 

Editor (ali ing with your computer - editor]. 
McGath, Gary. art 2:8 407? ра 
Test Editor 

Error checting and correcting far г бинт, 
Walker, Gragory. art 6:8 РЕБ +274 
ает Hamming Codes / Parity Checking / Errar 
Check tng 

Eatraealy low-cost computer voice rusponss 
Sm Anderson, Jaman. art L3 612 Fabi 
pJé-4) = Voice Synthesis 

faster 010 procdasing with в microprocess 
Deliy, „Чү art (3 42 ЖП НН 
вее Digital Ак! / Sound Effects / Audio 
Processing 


390 December 1961 © BYTE Publications Inc 


DESIGN (CONTINUED) 
dw. н, ка hapi), ira, ari 221) 
"t 7 y ТИФ Drive У 
АЖ, „л a “Ж; 
Fevends, masas, afd сітпігугіаафбс Tenit e 
#йгъ (computer ірежсһ). Bicu, D. (ом, art 
142 аб Mer не Voice Senttiacis / 
From the publisher (lack of plugs of fe Altair 
Cótputer]. Green, Wayne. col 1:9 Noy?$. pir 
а “ Aitaly / Standards 
есу b to Клот your доп ог. ішірізі, Ran, art 
NayBQ 0206-21’ еее Yiaeo Display / 
Maintenance 
Give AM oor to your codputer (5 speech 
recognition primer]. Georgiou, БИН. art 4:6 
Jun? рым ++» Speech Recoghit'on 
Graphics taal oditor for music, pari |: Битти 
of Lhe oditor. Шізоп, Randoiph. ari, Өй 
AprHO 214-134 **^ feri Биг / Міс у 
бғарһ 125 
High level language for В hit wach inen- 
Wiliiems/Conley. art 2:7. VB 6152451 
тев Languayes / Interpreter / Compt ler 
Now to define an QS whitch does not need a wizard. 
Jones, чт T 4:5 Арто piAB./7M 25 
Opereling Sys 
105, ам wrort x а hack vel P eM Малга”, 
Кае]. ЕО! dí 4:1 Jan? pia 
Languages / 00 
Inte) iigent vemor у Lo мініп protestors Lo 
enhance eet м: Catt jenan; Кетин, art 
3:3 Маг?В piB5-]92 е Mulliprócess ing 
Interfacing with of analog ног = part 7. Carr, 
ңі, art 2:6 hin? ро8-59 mae 
Analoo/Oigital Circuit / Digital/Ansiog Clrewit 
Introduction to aicroprigresaing. Cline. Вел, 
art 4:4 Apri? рд10-2]/ *** Computer 


Instruction 
Introduction to мн raming бапик е, Wart, 
art 4:9 50р?79 % iGavel 


System 7 aid. 

LISP applications in Boolean Jagir. 
Meybrauch/Graves. art 184 4:82 Aus? 
р206-211 "*** 115 / Electronic Circuits 

Linger circuit anetyals. Amdergon, Leonard. әгі 

1:10 Qct7B р100-118 з=” Electronic 
Circuits 

Lowercags-tn-uppercase converter. Degler, Roger. 
col LX 5:9 980 р126-127 ʻe» 
Conversions / Lowercase Modif ication 

MSANI 15 stlicon. Wa “+ cn! 4:5 Way? 

p30-3] тее £809 / 

маке liquid-crystal delis work Vor 
Ciarcts, Steve. col 5:10 02580 р 4.30 +. 
0 Display 

Mierocoaputer н 4 Lu of the 
techniques...» furt УОЛЛЕС, 
Kenneth, ігі 4: M А СН жағ 
Timashar ing / И Systems 

Sierograph, part іс... lostructign sat for 8 
raster-scan diapiay. Soach, at Re eso E із 
6:11 №80 рб4-8?» rre de un 
Wigh Resolution Graphics / Video ise баги 

Miéroprocessor for the révolution: the 6809, part 
1: чан Pal) аы Ritter/Boney, srt L3 
4:1 Jan?9 рі4-42 *^* Microprocessor / та. 

MiCroprocessor for tht revolution; the 6809, 

instruction set... Ritter/Boney. art 2. 
Fab? pi2g-Ag tre Aicroprocessor / apa 
Micropracaisor for the ruvolutinn: the ESOS, part 
1 final thoughts. Ritter /Boney. 4 4:1 
Mar?9 р45-52 -*** Microprocessor / / 
Manufacturing 

Medel of tha brain for robot contra}, part 1: 
агама notation. Altus, Јанез. art 4:8 
Juna 910-34 *** раның / Artifictal 
Intell tpance 

Model of the brain for тер control, part 2: 4 
neurological model. Albun, James. art #17 
34179 954-95 *** Мын / Artificial 
Intel tigante 

Moda] of the brain for robot contro}, part 3: à 
comparison... Albus, damn. art 416 ші? 
pé66-D] *** йолу f Artif teta! кызай 

Mode! of the brain for robat control, part йү 
wechani&s of choice. Albus, James. ark 4:9 
S$ep?8 п120-148 2%% Robots / Artificial 
inte! :genca 

Marg nn ingapensive plotters. Carsichyel, 
Місһав!. col 2:10 (Oct?) 258.39 wee 
Pintting / PInkter 

Мита: & ү Ал for wicrucumputers. бєпптз, 
Pater. art i6 4:7 №179 pig@-220 *%*s 
Languages / Interpreter 

Multiprocessing with Motórala's MCGBOSE. ‘Seatat, 
Hunter, art L3 6:7 ШІП 9136-156 err 
Multiprocessing / 6809 

Natura of robots, part J; д chasar look at пишал 
behavior. Fowers, Willian. sert 11 4:8 
Aug?S 094-116 *** Robots / Simulation / 
Worth Star 

Mature of robots, Dért 3; ісікіто far controlled 
variables, Powers, dilige, art cl 4:9 
079 p95-112 +=. Rohore / Simulation / 
Raeth Star 

Мм: а @obile, cognitive robot. Mollis, Matah. 
art 2:6 11077 030-45 эт боро 

Note on advances ín technology {amorphous 
femiconductars), fobtnson, Paul, col 3:1 
3177) 2165 *** Memory 

Nove) Bar code reader. Farneli/Seads. arg 3:10 

Oct78 p182-165 *** Bar Codes / PAPERAYTES 

On building a i'ght-apeking robot mechan tom. 
Allan/Rossettt, arl J ais ped-42 аз 
Көзсіз / Artificial tntell4 

On euprassing multigiw conte - Faught, David, 
col 3:12 Dec?H 0176-178 еә Languages 


DESIGN (CONTINUED) 

Paltern-direcied (macation | ". ,RoenfotM, 
Wiiliam, oft 4:8 Aug!9 р 
Languages / 1157 

Flot éontinues. Walter, еб іе. ті іі Joni 
2138.144 ==> Plotter 

Pomee-line protection circuit. Senneider, №Н. 
art 52 Ward р126 ==» Power cog A 

Programing the ieplementalion, Crayne, thar bes. 
Art 1:8 Aprié aen *** Comp ler 
Insteuction / SCELBI 

Protection circuits. - gr ad ge <ol 
5:9 2000 p96.98 “ее Power Supply / 

Rationale of yet another homebrew xyiteo, 
He Imera, Cari. col ің 8 Sen79 05-3 Ske 
AS г Microcomputer Systes / Hoewbres 

Search foe verter grephics. бегу, Mitchel). 
col 4.1 Meri? 2192 99% Graphics 

Simple digitaj filter. Grappel, ебат}. arb 11 
3:2 тей? 0154-12} **^ Алайа? 
Checupt 

Stag ified theary af vides yeaphies, park 1. 
Watson, Allen. art 5:11 МО 140-149) эт» 
Video Display / Gragnics 

Simpl if bed thaory of video 4o A 7. 
Metson, Allen. art 5:12 QecBO plig-]5$ "^ 
Video 0tsplay / Color Graphics 

Smal italk-80 virtua! machine. Krawer, Бот. 
art 6:8 Augal 2300-120 *4* Smalitath / 
Compiler / Interpreter 

Smart "wemgry, part h Saith Randy. art - 4:4 
Аре79 (258-66 *** Memory / Information Starage 

Smart mesdory, part ё, ‘Smith, Randy, art 4:9 
Мау” р190-160 өз” олугу 

Some csings ол hardware design. АЛ, Clayton: 
art 4:9 56074 рб2-60 ет [ategrated 
Circules 

platting coments, боега, Т.Р, col 3:2 

feb? 9172-175 *** Plotting / Plotter 

Speech recognition for à persona! Computer 
system, die, мән. aft |) ?;7 dum 
pBA-7) *** Speech Recognition 

Spikes: pasky voltage Leansients ond how to 
minimize their effects, MeCain, Jonna, а 
201 Wev7? р54-Һ& +s Power Supply 

Пі loading considerations. Tomalgsky, Grag. 
art 2:2 20577 р122-124 әз” ТП Gates 

ту е у" Lancaster, Dow. ert. 1:6 
Берте рб?-АЯ te Video Display / Calor 
б 


T ek +» Tick... TICE ..Sobdoe ну prob) with 
small ТҰ seca), Jazeebsh(, W0. col 3: 
"a plid-155 eee MiK Display | Pouer 

шк! 4 u^ ме tost From your micro. 
Linker, нме i 416 979 р228-233 
ече Tieeiharing i "ules cer Ж. 

Toward & common putudotode for expression of 
programa, Wingertar, Rickard, col 3:6  Jun?8 

9125-12? °°" Languages 
miaii tiii hétwork for personel coop 


Clements йб he art 6:1 iT 
неке n4m ETT d listen 4; ын / LI 
rogranming Design 


using ai finite (тате machinas, Cortes!, David. 
410 Oct?9 (70-72 === Languages 

Watts intide а power supply. Liging, Bary, art 
2:1 Jan)? р42-48 *** Power Supply / 
Computer instruction 

What's In a video A ad итаат, Watters, 
Don. art 1:? 6 pli? чт Hiden 
Display / Terminal 

Who's afraid of dynamic memories?, Hauch, cate, 
art 3;? 4178 р62-55+ =a Memory / 
Computer instruction / RAM 

1-80 in paratiel ман Pracetsing).  Loewer, 
Bob. art 17 МІЗ 20-61% 99% 1.00 / 
Wicrocomputer $ystes 


6800 

Design of «n М0 LISP interpreter, Tart, $, 
Tucker. art LI 4:8 ar al plJ2-15?  ** 
Interprater / LISP / 6800 

How to multipiy in а wet climate, part 1: ose and 
basis for a design. fGryant/Swosder. art 11 
3:4 Арт? р?В-35+ «^ Mathomstics / 60 / 
Mitroprocessor 

Tiam-sharing/muiti-user subsyatee far 
microprocessors, Kinzer, » art L3 96 
dunBO р122-134 "е Timegnacing / Nu]ti-usgat 
Systems / BROD 


APPLE [| 
Casputer-atdmd drafting with Appia Pascal, 
Sokal, Dan. art LÉ 6:7 2181 piBH-429 «әз 
Elacteoste Circuits / А LI / Pascal 


СОТА. 

Building contro] structures in ім SmalltaTi-MQ 
Буа, Deutsch, L: Peter. ark 19 5:3 
KugBl p322-M6 *** Затты / ^. ie 
Instruction / Control STi 

Compu tar -control ted Tight dimmer, part 1: 
design”, Gibson, John. art 11 44,  JangQ 
p55./2 вее Control 

Computer-tontrelied wood stove, Ctarcéa, Stave. 
a e 5:2 Ре 12.55 ott Enargy / Contro! 


contre ing the real world. Olsen, Hank., art 

3:1 №78 0174-1277 ән Control 

Interfacing pnausatic йн, lanos,  Hélmarg, 
Ceri, art 2:9 5389/7 р112-120 ves 
Interface / Control / "stc 

Minifiogpy interfaca. Allen, David, ari Jez 
Рив? plj4-125 *** Minidisk Drive / 
Interface / Dish Controliors 

Mature of robots, part 1: defining Боди ter. 
Powers, william, art Li 4:6 Junto му 
ee Robots / ботаға) / Aretifinta! 
абат 1 далса 


(LETTER PERFECT ``.) 


ATARI 400/800 APPLE П & I+ 


EASY TO USE — Letter Perfect is a single load essy te use program. It is в manu driven, character orientated processor 
with the user in mind. FAST machine language operation, ability to send control codes within tha body of the program, 
mnemonics that make sense, and a full printed page of buffer space for text editing are but a few features. Screen Format 
allows you to preview printad text. Indented margins are allowed. Data Base Merge with DATA PERFECT by LJK, farm 
letters, accounting files and mailing labels only with MAIL MERGE/UTILITY by LJK. FEATURES — Proportional/ 
incremental spacing * Aight Justification * File Marging " Black movement * Headers * Footers * Print Multiple Copies * 
Auto Page Numbering * Scroll forward/backward * Search and Replaces * Full cursor control * Underlining * Boldface * 
Superscripts * Subscripts * Auto раде numbering * Insert character/line * Delete charactar/line * Cantering * Horizontal 
tabs/changeable * Multifunction format line {line spacing — left margin — page width — lines/page — change fonts — top/ 
bot margin adjust} MUCH MORE! $149.95 


ATARI VERSION 2.0 #2001 

Compatible with Atari DOS. Uses proportional fant, right justified with Atari 825/Centronics* 737, 739 printers. Uses 
EPSON МХ* Series + Graftrax /talicized font. Can mix type fonts on same page; mix boldface and enhanced font in same 
line with justification. Сап be used with ТЕК Atari 400. 

"Compared to the price of many other word processors, this package is a steal. (t does everything the advertisement 
claims and more. On tap of this the software is vary вазу to usa." A.N. A.L.O.G. MAGAZINE 


APPLE VERSION 5.0 #1001 


DOS 3.3 compatible — Use 40 ат 80 column interchangeably (Smarterm — ALS; Videoterm-Vidax; Full View 80 — Bit 3 
Inc.; Vision 80 — Vista; Sup-R-Term — МЕН Ent.) Reconfigurable at any time for different video, printer, or interface. 
USE HAYES MICROMODEM “(СА necessary if по BO column board, need at least 24 К of memory, Files saved as 
either Text ar Binary. Shift key modification allowed. Data Base Merge compatible with DATA PERFECT* by ШК. 


"For $150, Letter Perfect offers the type of software that can pravide quality word processing on inexpensive micro- 
computer systems st a competitive price." INFOWORLD 
APPLE & ATARI 


T.M. LJK 
DATA PERFECT ™ > DATA BASE MANAGEMENT $99.95 


Complete Data Base System, User orjentated for easy and fast operation. 100% Assembly language. Easy to usa, You may 
create your own screen mask for your needs. Searches and Sorts allowed, Configurable to use with any of the BO column 
boards of Letter Perfect word processing, or use 40 column Apple video, Lawer case supported in 40 column video. 
Utility enables user to convert standard files to Data Perfect format, Complete report generation capability. Much More! 


EDIT 6502 "м. “к $29.95 


This із a coresident — two pass ASSEMBLER, 015- 
ASSEMBLER, TEXT EDITOR, and MACHINE LANGU- 
AGE MONITOR. Editing is both character and líne 
oriented. Diísassemblies create editabla source files with 
ability ta use predefined labels. Complete control with 41 
commands, 5 disassembly mades, 24 monitor commands 
including step, trace, and read/write disk. Twenty pseudo 
opcodes, allows linked assemblies, software stacking 
(single and multiple page! plus complete printer control, 
je. paganation, titles end tab setting. User can move 
source, Object and symbol table anywhers іп memory, 
Feel as if you never left the environment af BASIC. Use 
any of tha BO column boards as supported by LETTER 
PERFECT, Lower Case optional with LCG. 


LJK DISK UTILITY APPLE $29.95 


This menu driven prograrn allows the user to manipulate a 
variety of different file types. Binary, Text, and Source 
files may be easily converted into each other. The pro- 
gram may be used with APPLESOFT*, VISCALC*, and 
other programs. These program files тау be readily 
adapted for multiple usa including sditing with LETTER 
PERFECT word processings. 


COMPUTER BASED SOFTWARE ENTERPRISES 


бігсів 223 on inquiry card. 


ж | vt ju i [m dme m "ae me 
a | 
La E IT IER 

Г = 

= * e E 
ағ жт - ж 

"E 

m um [a | рш mm t= "i [ == 
mm Uu Ра быа Ра Lam ба, ль "am, К = 


l|. (314) 846-6124 


"Trademarks of: Apple Computer — Atari Computer — Epson America — Hayes Microcomputers — Personal 
Software — Videx — Bit 3 Inc. — МӘН Ent. — Advanced Logic Systems — Vista Computers 


MAIL MERGE/UTILITY APPLE & ATARI 


This menu driven program combined with LETTER 
PERFECT allows user to generate form letters and print 
mailing labels. With the Atari, you may CONVERT 
ATARI DOS FILES, or Visicalc files compatible for 
editing with LETTER PERFECT. Utility creates Data 
Base files for Letter Perfect. 


LOWER CASE CHARACTER 


GENERATOR $34.95 


ТҮТТҮ 


VWXYZ 


H 


pen 
Lower Case Character Generator for the Rev. 7, Apple Н 
or 11+ computers. When installed, this Eprom will generate 
lower case characters to the video screen. Lower case 
cheracters set has two dot true descenders. Installation 
instruction included. Manual includes listing af software 
far full support and complete instructians for shift key 


modification. Compatible with LETTER PERFECT. 


LJK ENTERPRISES INC. 
Р.О. Box 10827 
St. Louis, МО 63129 


DEALER 
INQUIRES 
INVITED 
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DESIBA (CONTINUED) 


fonlinesrities tn Ul luatnation, 
Christopher. co! 6:7 febil oleae 19% =. 
Coatrol 

Slagle chip video controilar. Наву, Bub. art 
4:5 ИМау7У 051-75 **^ Video уі ғ / 
Integrated Circuits / nardwera Revigw 

Stepping eotor primer, part 1: імоғу of 
operation®. Giacomo, Paul. arl 4:2 Ffun?9 
p90-105 9%” Control 

Stepping тора primer, park f: (пена кву өні 
"ther considerations. Giscows, Раш]. art 4.1 
Мат? р14?-140 іне (алго / lalerfere 


GAMES 
Approach ing дее on dut ign. Stuch, К. 
ork 4:2 Pab?9 120-228 жа бале, / 
Programming Instruction 
Character vartatian in rele 
freman, Jon. art 5:1? 
Бале / Strategy 


HARDWARE CONSTRUCT [ON 

Another plotter ta toy with, гочат ец: design 
wu Construction АДЕ fhewloah, Robert, 
arb 13 5:2 FebB0 -M? ға Blatter г 
tlardware М.Ж, Е КІМ 

Building 4 computer from scratch, Jones, Hilary. 
ark ?:1Й 89477. 500.92. *** таге 
Construckion 7 Compwler lestruction / 
Microcomputer System 

computer кіс: a denign tator ial, Orlofsky, 
Thoms. art 11 6:1 Мата] 317-3112 ** 
Music Г Mardware Construction / 1-00) 

баъідпім) а robot from nakur, part 2: 
constructing the eye. Fílo, Mdrew. art 4:3 
Mar?9 pilé-12j **” Roboti / Hardware 
Construction 

i» n an LS! fraquenc { Counter. Lynne, 
arry. art 2:11 ЖҰП! pidé-149 eee 
Frequency AL / Wardeara Construct ton 

LEDs ты up p your logic. Gray, ЕМ art 116 
Fab!b wre Nardwera Construccion 

Modu bac кши or why not do it pem 
datters, Don. art 1:2 Oct?5 р46-4 
Hardware Construction 

Photo estay? physical nardwire of А nee сорта” 
backplane. Heleers, Cari. art Sc? 24179 
6194.19? “те Hardware Construction | 
Hicrocomputer System 

Photagraphic notes on prototype cansteuction, 
На іар, Cert. art 11:4 75 р94-965 ase 
Hardwara Construction 

Recording wiih currant instead of voltage. bein, 
David. col 6:2 FaebBl pil1B-]4) |e Tape 
Cassette / Hardware Construction 

Swttching power tupolies: an introduction. 
Coarcte, Steve. col 6:11 Noyi 236-45 %%% 
Famer Supply / Hardware Construction 


HARDWARE REVIEN 
sigle A video controller + Sob, 
-75 ve Tiot «uelle y” 


ү. Ж. Circuits / Hardware Revtew 


INTERFACE 

designing myitithannel palo) interfaces. тыш 
Douglas. gre L3 2:6 07? 218-23 
ааа # Analog/Digital Circuit 

HOw 50 дет m Tarbell going [cassette 

interface)*. Weinstein, Larry, art L3 3 
Ju UB pléz-171 *** Tape Cassette / Interface 

interfacing pneumatic piune pianos, Malmera, 
Carl. art 2:9 Seg? 2112-1204 ee 
Interface 7 Control / Music 

(nterfacing with an Ty "oss poH « Bart 1, Carr, 
Мозер. afk 2:5 өн 
intarface / магада” н 

Winifloppy interface, Allan, Divid. art 12 
Feb78 р114-125 a Міма Driya f 
laterface / Disk Cantrattars 

Stepping ector prisar, part 2: Interfacing «nd 
other considerations. Giacomo, Paul. «ret 4:3 
Mar? pldz-149 "** Control / Interface 

Waterloo RF modulator. Banka, Wattar. are 3:1 
]an78 094 sar Video Displag / Interface 


MATHEMATICS 

Clock less qultigiication and division circulis. 

„ Mike. art 312 же pliz8-)36 14" 
Mathematica / Microprocesísor 
How to multiply jn 4 wet climate, part 1: use and 
batis Гог а design. Sryant/Swandee, art L3 
1:4 Ареа р28-35 494 Mathematics / 5300 7 
—— атын m 
Mumecoical enthods 1h dà B nx Nguyen, 
Toan, art 14 6:5 уй! мм tee 


SOME mus ir on = иже, -— 
р - eo 


Mathematics / те MN. 

This circuit mulkioltes. Mall, Tom. art 7:1 
317 936-38 "= Computer imtructton / 
Mathematics 


PROGRAMMING IWSTRIK TION 

Add macro argass ion to your wizrocomputer, par 
4. Grown, David. art 5:11 4080 moti cat 
аре Asyambler / Programming Imsiructinn 

Approaching game program desion. Stuck, М1. 
art 4:2 Fsh?9 2120-126 e Gomes / 
Programing iesiructión 

Building control ttructures in the 5а 1 17016-80 
tystem. Deutach, L, Peter, act of E18 
dygð) p32-)6 *** ата / Programming 
Instruction / Control Structure 

та! 112 № -В0 system. ferca Learntag Group. art 
4:8  Auwül pi8-48 %%: Smalltalk / 
Prograeseiag instruction 


laging oles.190 


December 1981 © BYTE Publications Inc 


DESIGN (CONTINIKO) 


Structured progfemeim) whin Hern igr Dee qoem 


pert 1: design, Muppet, бат — art 
Dect іи. jo o Slructured Ри” фия и / 
Programming Instruction 
ы! Inside Radio Shack eglar марш ** 
Ahnrgny/ek 41. art 6:3 Mart} 00-11 see 
каг ө Colore / ВНИЗ / PRreqramsimy Instruction 


kujia uraces$tng with a microprocessor, — Ü'Haenr, 
ВУ are Sound 


Tos. arl ІР 1:6 Зы 
Effects ) 0902 / Medin Pencesying 

Digital! cassette subsystem: рагі uU digital 
recording background... Wampi уйға air. ar 
2:2 Feb?/ р24-31 **^ Tape Cassette 

Digital cassette subsystem: part 2, di Т паса 
Тогей15.... Rawpil/Brewer. art Mar 77 
pl8-4d пее Tape Cassette / T at 
Starage 7 Design 

faster udin em wikS 4 sicropracessor®. 
DaTiy, міі ат, art LS 4112 ес? p5d-/ó 
ень бесіда £ Sound Инка / Áodig owe 

Voice far the Apple eithouL extra hardes 
Payne, іІМегі. art 13 6:11 Warsi eem 
nan Yoigo c a / Mela IT 

DIGITAL /ANALOG CIRCU 

А/О and D/A Sa - 
Mikel, loger. arl 6:2 Ревю роли =t 
Mog/01g11a] Circuft / Hardware Consteuct tan 

Advanced real-time music о" Leche Wut. 
Chamberlin, Hal. art 5:4 2480 в.» 
eee Music / Design 

Contrat the еогіді б at 18461 а Mn zx. 
points}. Clarcia, Steve, apt pit 
30-85% sse Control / Hardware Qu IM 4 


[nterféc tg with an analog world - park ?. Carr, 


озар. art 2:6 Ал?! омы ore 
Anslog/0igita! Circuit / Design 

Microprocaitor based etl deme conversion. 
Frank, Roger, art 13 
Control / Mardware Construction 

Music making (square-wave music and 
software-deiven O/A 5уліле515). 
5181 pBA tes music / Apple 1] 

PADDLES: Interfacing with moduter Sreadtoards. 
CompsfField, art 6:8 ірейі 9348-357 ға 
Analog/Digital Circuit / Interface / Hardware 
Construction 

DOISASSEMSLER 

БВОО dissesembler. Lentz, Bob. art 12 4:5 
Way?9 р104-108 тее 6800 / ТК 

ее а Ls debugging monitor, Бахты, 
А. (, art 6:5 Мауб! 5205-3558 «^ 
Debugging / ;* 4 7 5800 

Winied(sassambler far the 2650. 
art L3 4:5 Мау? р233-217 э 

25% CONTROLLERS 

00110 the 0з -00: mencry expansion and 
floppy=cisk control (TRS-BO0). Ciarcia, Steve. 
col 5:3 МЗ] р16-52 *** Hercwere 
CoAstruction / Minidisk Drive / TRS-80 Mode! I 

Floppy disk interface”, Allan, David. art 11 
3:1 Јава (658-78 een pees Disk бета у 
interface / 

1тётпев TR5-8Ó disk operation: add ап eaterval 
dats separator. Kline, Xen. col 8:5 Каі 
p102-104 Өз TR5.BO Mode! | / Wardware 
Mad(ficatian 7 Hinidisk Orive 

interface a Flappy-cisk drive to an BOSDA 


со! 5:7 


n Та. 


-based 
romputer.  Mnepgnar, Johe Ark 12 5:5 Mayen 


ME est Interface / ЖЕП 7 МУ 

T 

Minifisnppy Interface. Alian, Davtd. get 3:2 
Feb7B plid-125 “ғ” Winjgisk Drive у 
(Interface / Origa 


Perram's Doubigr. Kally, Ashton. hr 67 КҮНІ 


р354-352 ate Hardeare Revise / TRS) Hodei 
i # Binidish Drive 
Aelocatable beokstrap lor the ТагһеТі disk 
controller, ‘Smith, Mactnr. cold 12 6:4 
rBi pidä =r Operating Systems 
DISKETTES 
Magnetic record fer computers. | Manly, 
ГЕ 27 War? piB-28 "=s 
information Storage / Tape Gasselte / 
Def init tons 
DOCUMENTATION 
Beach ball қабЫымға (dacuentatinn and 


appticetians), НеШшеғі, Cart. го! 1,5 dente 
red 


p9-10 

Bids amd bytes. іп Pascal; and olher binar. 
waeders. {Casstres, David, aet 1& 6/10 
КІЛІ р445-45]) see jl y Prog? aweing 
Instruction / Agpie | 

Concerning итег'+ 25 Ж CoBurn, Н, togar, 
col 4:6 41079 рі90-|92 ee 

introduction 15 GNF (Backus Normal form). 
Maurer, V.D, art 4:1 Jan?9 2116-08 ee 
Languages 

Programming enlama lagy | 001599 my ргафгам | 
McGeth, Gary. art 122 Ғер/8 р167-166 +i» 
Detugging / Programming instruction 

Whal $4 9924 documentation], Момг4, Jim, art 
6:3 MarBl pl132-1$0 же УИ 


Add nonvolatile memory to your computer. 
ізге, Steve. co) 4:12 ес 076-53 ы 
Mamgry / Hardware éenatruct jon 
EDUCAT LON 


Bopb$ as ae аъ іе to Мм CAL blues, oc tebe а 


pubitsmer їп lunch, Buyer, 108. col 3:7 
МІН р/4-84 "Ha Computer А 
Instruction 7 Put liebt 
Capital of Rew Medico tà Santa Fe. Write, 
Loring, col М 31 Щи? pl?0-I]?] + 
Altair / Solel Selence 
Computer literacy = 4 moblog) crisis ond а 


soluLion for (E. (немеп, Aritwr. rol 4)? 


MIKO 034-102 "а= Computer | itecaky 


en lntepensive apyegath. 


8 May?& р70-71 9 


й 
7 Sofhmace Pulti«hing 


EDUCATION (CONTINUED) 


tonpotera (y learaing anvivonnonti: 4n bape Cae 
For the 19604. Bean, Ludwig, col 5:7 днай 
p5-l0* 4 Computer Али 1ле ion j 
HYS | (age лу 

Conste liet ion 1: jn aytroncaty uis tn 
Howard, col LJ G:3 Mari жш Е" 
Ам ғойлдау f 1745-80 Model | / шт 

Churcedare magazine. tidan, Еміне. wr ВИ 
ісүбі р1ёл-1727 *9* Sofimary Sevier / 
Put | ish t9 

Ewloe an GO) with Educator-dOGU". топ, 
Charlies. art td 1:101 ete RM 
Lumpuler Instructio / ШҰ ў Progremeiny 
Inskruct un 

hgh schoot Compuler Зуд. Lell, С lupis, 
Үн 1:10 № B aer чө Allair / 
Vernedary €ducat ера 

Hydrecarbes өріңгуіе .onstructor, Msithes., 
Randall. art ч 1:3 Mert pisé-loó = 
Science / Apple і 

e| 5P based чует, Cor educat «on, Wo al, 
іі 416 Aug/9 pjB-2& eee (IMP / 

Micrecutpylers in education: 6 P CE LÁ 
approach.  Wollo, George. col 6:6 мм) 
plé6-]00 *** Computer АӘр41Ь60 [nstructios / 
Artificial Intelligence 

Microprocessur course, Fahl, Mark. ігі 2:4 
Mug! pl6G-fg* өза Aitroprocessor / Comte 
In&iru£lion / Higher Educat von 

Mult)-micra learning environments jM йш 
Project). Dwyer, Thomas. col 5:1 Jandid 
9104-1156 «е Multi-user Systems / Games / 
Sima lat ton 

Multtple-mechine loader for classroom computers. 
На Тогол, Richard. col 5:10 0с160 090-94 
eve) interface г Multi-user буть 

New cultures feom тем techaologias. Рарегі, 
Seysour. 601 5:9 58289 220-240 vss 
Future / Computers and Society / Chilaren 

Personal computer ~ 1851 Chance for СА!, 
Frene, low. 551 5:7 24180 086-96 "== 

ter Asststed Instruction / Definitions 

Teaching with & тісгосовритеғ. barhol, George. 
art 3:12 Dec7B р124-17@ *** ĉmmter 
Acsieted [netruction / Higher Education 

Tutor tai e р. computer, winkel, David, cal 
21 Jan?7 oer Computer. Instruction / 
Marduare Жыз, 

ты IMP /m)MATH-79 symbolic matn vr. Pam, 
Gregg. er 5:1] 4080 р}24-1 
Software m Ё Mathematics ў rn Progran 


ELECTRONIC CIRCUIT 


Conputer-aided іне with Agote Pascal, 

Soko}. Dan. art LE 6:7 WIS] р3108-429 ++ 
Design / Apple 11 / Разса! 

Designing with double 11804 or tated a 
504705. Lamkins, David, art 4:3 Мг? 
p94-102 *** Design 

Digita) circojt siavlation, Pelking, 5. Leon, 
rn! 12 4:4 Apri/8 pl72.]74 эт Simylation 
7 Calculator { 

Double sided notes (o^ dounie sided grinted 
cieruit boards). Ца. Jonathan, co! 4:5 
dum?9 pig} “+ i a 

LISP applications in p* вап logic. 
Mayhrauch/Draves. ark 19 4:8. kuat 
p208-711 "*** 1157 / Degign 

Linear circuit ansiyidt. Anderson, Leonard, art 
1:10 06628 9100-118 "= рез (оп 

Nahe your om printed circuits, IN James. 
ғ. 1:11 ЖР p58.51 e Hardwire 
Construction / Manufaeturitg 

What's an 124 (1 squared 1]?. Steaden, Terry, 
ert 1:12 Aug?& р^54-85 «+> TTL бата 


ELECTRONIC MAIL 


Grass roots electronic posi ӘРЕ. te bee, 
Cari. co} 5:5 №180 pé-10 = 

Interparsonalized media: what's дегі. "1227 
James, art 5:6 МЫЙ) polé-228 «ае 
Electronic Mews / Hetworks 

Persona! computer octwork |ғала?ег of wesxages 
amd files}. col 2:9 ‘Sent? 059-61 а 
Network р 


ELECTRONIC NEWS 


Interpersanalized media; нгі news. Levin, 
James. art 5:6 Jun p?lá-2?8 ++» 
Etectroeit Has! / Кесме у 


ELEMENTARY EDUCATION 


Sile math jes59n5 (math peti, lov, Йейеті.. 
epi LI Zsil №077 р *** Mabhemalies / 
Tiny BASIC 

gmat өліге copular games funf. Malone, Thomas. 
art 6:12 Decl р258-277 999 fames / 
Software Кен ім 


ENERGY 


Analyze your car's gas economy with your 
computer. favernschud, John. arb (| 2:10 
Dct77 pl165.167 *** Ajtomobile / SWIPE 

Computer sim Патот et а 10lar-enec HH: қ 
Пазл, Danie}. ari 5:7 лар -172 
"а. Su lation 

Compoter-rontrolied wood stove. Ciarcia, Sieve. 
AK. 5:2 FebBO0 p12-9a 9%» Control / Нова / 

sigh 

Energy congervstinn «ith a microcomputer, 
Jackion/Caliahan, art 11 6:7? №191 
pliv-208 9%” Home / PET 

Energy meanprement with the АроТе ||, Hurray. 
Milan, col LI 6:7 Juldl 294-299 44 
Analog/Dig1ta! Circuit / Agate 11 

Energy-saving my aes Ш analysis. 
WMelheringtom, #. «o! 11 8:2 Fgb83i 266-270 
айа Home 

Eva inate Ar home's enorgy afficiqncy: compacve 


Ww yours». Баабу, Kimball. art 
" Ж pr50-260 ase Home / TR$-HO 


HEWLETT 


Goammacare © Brel 


Л. 


АТАК! 


Computers 
for people: 


HP*85 $2595 


NEW! HP«125. i $3295.00 
HP*83.. .. ‚сз $170500 
ae 18K Memory ‘Module Беу: Е $249.00 


800,,$749 


430 Recordar $59.00 E 
810 Disc Orwe $444.00 ы rà Platter (029881 ^ | $2079 00 
822 Printer $359.00 | 406 $799.00 | са or HP Software Prices & Intormation. ` | 
825 Рт | ағ £529 DQ A032 $959 98 ware Lf cas n arma ttr. 
830 Modem ‚ 815900 | Ж $1795.00 
920 Printer $269 00 | СВМ4022 Printer $829.00 
CBM Cen Casselle Drive $69.00 
pus DOE? ет - $2190 | CBM4040 Dual Disk Drive $1039.00 
CX7D Light Pan $54 00 ; 
CX^D Paddle . $1800 C8MBO5Q0 Dua! Dish Drive $1349 Q0 
CX40 Joy Stich $18.00 SOFTWARE 
CX853 16K RAM $8900 | wordPro3 Pius $229.00 
Microtek 166 НАМ $75 00 | WardPrad Pius $329 00 
Microlak 32K НАМ $169 00 | cammodore Таз Package $499 00 
S amm Visic alc $149 00 
ВР! General Ledogr $329 00 
E uw aco 400 O2Z (nlormalu» System $329.00 
TM Dow Jones Portlono $129 00 
——— Pasca! 1239.00 
Legat Time Accouniing $449.00 Т | -99/4 $399 
Word Стайн BO $289.00 
Creale-A-Base $249 00 
Power $89.00 PHC 004 71.094 Home Compuler $399 00 
т" SOFTWARE Sochel:2-Ma $2000 | PHP 1600 Telephone Coupler $169.00 
СХ404 Word Processor $119.00 | азат Scal PHP 1700 95.232 Accessories iniarlace _ _. $168 00 
C X404 PILOT $58 00 | MAGIC $ Call PHP 1800 Disk Drive Соло $239 00 
CX413 Microsol Basic $88 00 РНР 1850 Disk Memory Огме $389.00 
CX4101 Invitatinn То Programing | $17 00 РНР 2200 Memory Expansion (32K RAM) | $239 00 
CX4102 Kingdom $1300 PHA 2100 R.F Modulator $43.00 
CX41D03 Statistics £17 00 PHP 1100 Wired Figmole Controllers(Pas) ‚ $31.00 
CX4104 Mialing Lisl $17 00 | PHM 3008 Home Financial Decisions $26.00 
CX4105 Blackjack $1300 zo SE mec oc Se ee PHM 3013 Personal Record Keeping $43.00 
CXA4106 Inotalion to Programming 2 $20 00 жн ше 9 ёз аш сш ер ош аш аш аш «ше на әм PHD 5001 Mailing Lisi. $60.00 
(2X4107 Biorylhm $1300 PHO 5021 Checkbaok Manager - $1800 
CGX4108 Hangman $1300 PHM 3008 Video Chess $50.04 
CX4108 Graph И $17.00 PHM 3010 Physical Filness $26 00 
CX4110 Touch Typing $20.00 PHM 3009 Football $26.00 
CX4111 SPACE INVADERS $17 00 PHM 3018 Video Games |, $26.00 
CX4117 Slates & Capilals 513.00 PHM 3024 Indoor Soccer $26.00 
CX4114 European Countries А Capilals $13.00 V | C 20 $2 59 FHM 3025 Mind Challengars . $2200 
CX4115 Mortgage & Loan Analysis $13 00 PHM 3031 Тһе Atlack $35.00 
CX4116 Personal Fitness Program $59 00 PHM 3032 Blasta А $22.00 
CXA117? lovdation То Pragraming Э $20 00 | Vig. TV Modual $19 00 PHM 3033 Blackjack and Poker 52200 
CXA118-20 Conversational Languages (ва | $45 00 | Vic Cassette $69 00 PHM 3034 Husite $22 00 
CX4121 Energy Сга! $1300 | Vic & Pack Program $44.00 РНМ 30365 Zaro Zap $18 00 
CXL4001 Educalional Master $2100 | yi 1530 Commodore Dalasselta $69 DO PHM 303? Hangman $18 00 
CX5001 17 Talk А Teach Series (6а | $2300 | vic 1540 Disk Drive $499 00 PHM 3038 Connact Four $18 00 
СХ8106 Bond Analysis 220 00 | viC1515 VIC Graphic Printer $39900 | PHM 3038 Yahtzee $22.00 
CX8107 Stock Analysis $2000 | уі01210 ЗК Memory Expander $32 00 PHM 2017 Terminal Emulator | $39.00 
Сха1б1 Stock Charting $2000 | VIC11!08K Memory Expander $53.00 | PHM 3026 Exlended Basic 
СКЕ 4002 Basic Computing Language $4600 | ¥IC1011 RS232C Тапттпа) Intectace $43.00 PHM 3035 Tarminol Emulatne М 
CXL4003 Assembher Edior S4500 | viC1t12 Vic IEEE 488 Interlace $86.00 
CXLA004 Baskelball $2600 | viCiz1! VIC 20 Super Expander $53 00 DISCS 
CXL4005 Videa Easel 524 00 | vIC1212 Programmers Aid Carteidge 44500 | Sycom Blank Disk (10) $29 00 
CXL4006 Super Breakout $3000 | viC1213 VICMON Machine Language Monitor 54500 | Maxell MD I. $36.00 
СХі 4007 Music Composer $45 00 | viC1901 VIC AVENGERS $23 00 Maxell MD И {10} қ i . $46.00 
CKL4009 Chess $3000 | viC18304 SUPERSLOT 123.00 
CXLAD10 30 Tic. Tac-Toe 524 00 | viC1906 SUPER ALIEN $18 00 PRINTERS 
CLS4011 STAR RAIDERS 539 00 | viC1907 SUPER LANDER $23 00 Epson MX. 70 
CXL4012 MISSLE COMMAND 532 00 | Vic1908 DRAW POKER $23.00 Epson MX.-BU Call for Росе 
CXL4013 ASTEROIOS 532.00 | VIC 1909 MIDNIGHT DRIVE $23 00 Epson MX-B0 FT 
CXL4015 TelaL ink $2000 | YT106A Plecreation Pack А $44.00 Diablo 630 
Visicalc $149 00 | vTI107A Home Calculation Pack А 544.00 TEC 1500 Starwriter Z5cps $1495 00 
Letter Perleci Word Processon 5109 00 | VTi Progíammabte CharactarGramegraphics $12 00 ТЕС 1500 Slarwriter á5cps $1795 00 
Source VT232 VICTerm ) Terminal Emulator ; $9 00 


No Risk, No Deposit On Phone Orders, COD or Credit Card, 
Shipped Same Day You Call * 


б - м S - (800) 233 8950 5 ж. hes 
T То Order 

IN PA, CALL (717) 327-9575 2505 ре Ps 

| only) Or send check or money onder and receive 

E e tree shipping Pennsylvania residents add 6% 

COMPUTER MAIL ORDE да ag, vete teri a d 


OVER 40 YEARS EXPERIENCE $ МАНИ! 10 росе change and avadabilly wilhout 
501 E. THIRD ST., WILLIAMSPORT, РА 17701 IN SOPHISITICATED ELECTRONICS nonce Please call petwegn 11 AM BPM 
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ENERGY (СТІНЕ) 

Furnace watchdog. егетін. haron. ari Ll 
5:1 Jeni 274-90 99% Cnakiroi / Pune 7 
tiarduare Construct jou 

Пағыһе {progres tà keep (rath ш? а 


g ses). Firth, Mike. col hf fen 
"a вес Autom i le 


Harvest i Ме tun'& mrgy. Моыз, неде, ach 
RC ae ы 181 МУЫ bes Sims latio / 


taling and cogiing managmaenl &yzirm. 
Тож. art 6:2 Feb! р326-33 
Hase 

infante tCravellog-salewan problem: à pracLica! 
ме Parry/Pretfor, art Ll 6:7 №181 
pac? ee Malhematics / жк 4 SwTPC 

Қазып pilesge predictor-moniter. Lobdill, 
Jerry, art 12 6:7 2181 070-248 84" 
Automobile г Calculatar / Mathematics 

Power helps analyze electric bills. wolfe, 


Half, 
аға Deben] у 


Keren, art il 4:10 Ос179 02068-58 +: (ме 
/ Worth Star 

a Lime does the sun rise and sett, OGaerketroa, 
Brute, art Ц 6:7 №4 р%4-]14 ve» 

Ati Onay 


Build a tow-cost. EPROM eraser". Golter, 1.4. 
art 5:4 prb p234-238 ine pardwere 
Construction 

Build an p а t EPROM programmer, Сійгеій, 
Steve, col 6:10 QetBl 1225-40 ts 
Mardware Conslruction / 18 

Bulla the “Coffee Can Special" EROM ersear. 
Burbey, Lawrence. art 2:1 40077 691 9% 
Hardware Construct ion 

Froges those 270851. Glaser, Robert. 
$14 Арғ80 (198-210 *»» Hardware 
Construction 7 ыз Шыр, Instruction / 8080 

Program your пелі ЕНІМ In 8А51С*. Clercia, 
Steve. col (4 1:1 Маг?В р84-93 ere 
Hardware Construction / Programming Inatructtan 

Programming in the dark (programming 27055). 
Sainio, Jeffrey. col 5:9 5280 pi? *** 
Programming Instruction 

dapper: а computer driven EROH ет 
Sable, б.н. art L3 3:12 ме р2100-И% 
wet Hardware Construction / Programming 


art LJ 


Instruction 
ERROR CHECKING 
Error checking and correcting for "m men. 
Walker, Gregory. art 5:5 МауВ0 257-276 


==» Design / Hamming Codes / Parity кеа Д 

"-—— error correcting code. Wieble, Місһар 
art 4:2 Feb?9 ріВ0-182 ** Data 
Transmi¢sion / Parity Checking / Hasmitvg Codes 

Ин tà pick up à dropped Bit. Maurer, Ы. 

борта. art 2:7 МІТ p72-76 ға Gata 
Тғеапамі етот / Tape Cassette ё Parity Checking 

ETHERNET 

LoCcal-arga networks: possibilities for persona} 


Computers, Saal, Harry, art 6:10 бебі 
292-112 see Welworks / Multteuser System / 
Standards 


детоа Alto computer. MWéjiow, Thomas. art 659 
Sepé] p^l-GB ++» icrocomputer System / 
. Metworks / Xeron Alto 


totetlectual ethics and "v an імшігу inta 
the nature of ideas... . №, Carl. cot} 
$;9  $epBO ph-10 **= Higher Education / 
fas mess 
FANTASY 
Creating а fantasy world im Lhe BOBO.  Nirhaison, 
Róberi. art 5:7 ЖИЮ р210-24 "s Gans 


і 
Zari amd the future af competerized fantasy 
simulations, Latium, P. David. art 5:12 
Mech р172-182 аве Somes / Simulation / 
Framing instruct (on 
FEDERAL 


ters amd woateur radio. Olpe, Hicham!. art 
13 Now?5 рі7-45 9*9 Нав Radio 
PEC regulation nf personal sani hume-compuling 
Gevitesr new rujes.... Mal, Terry. ari 5:9 
SepBü р180-190 *** Rajla-Crequenc y 


Pu 

IRS and the computer entrep Hughes 

а, arl 31 Jand pij-25» ses 
Taser) ; Gualnecs 

FIBER-OPTICS 


Communicate ол а light Беда".  Ciarcis, Steve. 
col 4:5 Мау? рі2-40 “=> Date Transmission 
# Hardware Construction ы 

519001 oroceising for aplica г Codt Cann ing, 
MerkteiLt, Frederick. іі 1:46 076 077-64 

вез Bar Codes / Hardware Construction 
FICTION 

Computers ОГ Star Trek,  Scmutkor/Tárr. ігі 
2:12 0977 pl-i» этэ Future 

БОТ оске and the three sorts. Hadtay, (wen. 
árt 8:1 — Jan?9 pl74.175 "re 

Вен | wat born 200 pears ahead of ay Line, 
Неї. Cort. са) 2:6 Apr)? poe № 
Future 

Зара amd the machine talk (аг, the making of an 
assembler). frappel/Hemenway. art 1:12 
№976 р “43 wea 

LISP v& FORYRAN: а fantesy. т ый “01 
6:6 dunl 930-94 ** Language 

Hother wo. Willard, Lawrence. зі 3:12 
Dec?B p1B5-19] «гі 

CFanesenit and Quasar hand-held computers. 
Wilttems/Meyer. br 6:1 Лал р34-45 See 
Hardware Review / Hand-held Computer 

Science fictian's intelligent computers, Byr, 
Donald. srt &:9 Зерй| р200-714 46%» 
Artificial Intelligence 
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FICTION (CONTINUED) 

Why aren't there айу Altace on сих IIE. 
Melton, henry, с 2:8. Ape?? рма) =f 
tutyry 

FIMARCIAL ANALYSIS 

F mane vat analys is woe 
LL 95:2. Fat pi9gz-20] 
Statemeniy / Acining 

FIMANCIAL STATEMENTS 

Financial analysis pruügram*, Lehman, John. art 
11 5:2 Ғеһі0 р192-2Ш1 97% Ancmunking у 
Financial Analysis 

FLOPPY QISK DRIVE 

BASIC Fipppy-disk ercounkimy syslen. йог, 
Juseph. art (i 5:9 XenHü р228.-35 іт» 
Accounting / Business / Nurtt Star 

Боры а super timple TToapy-dish nc part 


Lowman, dem, ari 
4% ронан 


і», Michnixon/Camp, art 6:5 НауВ! 36 
зат interface / Hardware 7 = у / 
&i0 i tography 

Qubld а super «imple flàpny-dish Interfata, part 
2: eoltware. НС овса. art 13 é: 


JAn8l р302-50 "ев Interface / perat ing 
Systems / 6507 

Qubid this economy floppy disk feterface. 
мейе, Келі, art LJ 2:2 Fab?7 
өзе [nterface / Hardaare Consirection 

Comparing floppy-disk drivet by soFtuare 
simulatinph. Мемізд, Denh!s. art 11 5:5 
Мау80 р130-140 *** Minidisk резке / Test / 
Hardware Review 

Пе Wellies’ sconcmy l'iupag disi drivers: machine 
readab|e object (mié. Welles, Kenneth. art 
L? 2:7 J9177 р155-157 *'* Programming 
Instruction / Bar Codes 

Alien, David. art L3 


"өңү dish interface’. 
Јап?8 958-76 *** Interface / 5800 / 
art 2542 


Diski Controllers 

Floppy disk tutorial. Aaeapil, ire. 
Gec?? ро4-65 тч (майт / information 
Storage / IBH 

JBM compatible disk drives. Harman, Jefferson. 
art 4:10 05179 р100-106 ** ЈАК / Standards 

Interfacing the rri he HEM floppy disk kit to a 
persona) computer ( DNI , МИ. ам 
13 1:3 Маг? р178-199 *** Interface / 
Hardware Construction / ЗЫТРС 

Quikron 15-80 boards, WEWOOS?, 
matters. Pournelle, Jerry, Еа! $:? Julii 
198-218 *** TRS-8) Mode! I / Operating 
ys Lew 


Packitiomed data seta. Halsema, А.Т. ма 3:12 
Пес?Аа р16В-173 өм Information Storage / 
емер Instruction / Gata Structures 

Picking up the pieces (rebuilding а bit map of 
uted ectars on à dish}. Saker, Alfred. art 
L3 4:10 Dct79 р75-46 *** Minidish Drive р 
Util )ty Program 

Software for the economy floppy dish. Welles, 
бетеп. ert 1З 2:6 dun?? p88-97 99? 
Programming Instruction / input/Gutput / 8080 

Types and uses of direck access storage. Hilti, 
Curt. art 2:1 Jan?7? р8Я1-65 *** Hard Disk 
Drive / Information Storage / Data Structures 

Understanding ISAM. Gales, Reginald. art 5:6 
duns рі08-118 *** Information Storage / 
TR. зеді (nstruction / Gate Structures 


p-d} 


ang sundry other 


goo 299 Programming and structured flowcharts. 
Williams, Gregg. art LI 6:3 Mari р20-М 
ee Structured Programming / TRS-BO Modo! | 


FLY IAG 
Calculator airborne navigation®. tums, bede 
col 12 4:13 Novi p245-246 еее Сусс 


/ Mavigatian 

Computer 95515109 flight ктм, АШ: 
Titus. cot 6:3 агт 

tádwind progrets sade (ғана to nom 
"ru, rum "чн. Fienna, Bruce, 
cod A: 


Computerized wine cellar*, 

сой 4:2 Feb!39 6126-13 
FOREIGN COMPETITION 

Japanese computer invasion. Міла оиу і, Sign. 
art 6:8 №981 р200-220 *** Marketing / 
Manufacturing 

090 and beginnings (artificial (ntadligence, 
shows, 2 gis markel), Morgan, Chris, coi 


іне, Ау 
aga SA 


6: САИ бергі ре-10 "+ artificial intel ligente 
/ 

FOREIGN LANGUAGE 
French- ы + f b udi am Bicttanary. 

— Levit. Fred. col 5:1 Jando р206-209 == 
BREARFÜRTM into FORTH. Miller/Millar, àrt 17 
5:0 24980 pl50-161 =a% Games / TAS-80 Mode! 


Гр Progremaing Instruction 
Codiog sheet for FORTH,  üumgarner, Ами. 551 
17 6:3 Marl р155-162 “ее Programming А 
Catahandier from A(t ler fhneracoaputer Sery ices, 
Richardson, Allys, ae 5:1). №81 pl36-L50 
eae nitus Res (ow / Data Hago ManaggaenL / 


TRX-AD Мне? 1 
Evulytion of FORTH, if unutua! — „ ue 
Charles, art L7 5:6 44080 976 ave 


Languages / Mistery 

FORTH extensibility or Maw to write à iler in 
25 words or jess. Warris, Es art L? $:9 
AuglüD pi54.]BÀ ека Compiler / Programming 


instruction 
FONTH giassary. William, Q , art 5:8 
fu plB5-196 émi ейін! 


FORTH standards Ream. Ragsdale, Milliag. art 
5:10 00180 р274-Е77 49% Standards / 
DeFinit (ons 

KNIGHT; à knight's tour pruhiém in MMSFORTW*, 
fre), Ulrich. col L? 6:2 #00} p325 "ғ 
Puzzles / TR5-BO Model 1 7 Chest 


FORTH [CON 
pA o. ч dr е чамын d 
Ноа ‚ Van. art 
CO въ / Threaded Codes 
PS < в FOR - ike thremied ы à Der 2. 
Маа! sod, e «81 0400-4084 
one gin Son ed Codes 
Se [ac led. FORTH vendors. «e 5:8 4580 p% 
ree joftwére Aer fi 
B cd Atri А т FORTH. Cassady, dohn, art 
? 6:2 F 152-162 ей» Programing 
агас iat 
Inreda of в FORTA tapestry. Wiitiam, Gregg. 
co} 5:0 А0 (46-10: am Theeaded Codes 
what 1% FORTHT; а tutor ia isteoduction®. lames, 
Молл. ort L7 5:8 210-125 >ra 
Programing (nttruction / Bipltography 
FORTRAN 
FORTRAN and its Qenergiizations. Maurer, W. 
Douglas. ari 3:12 М р]94-2Ш0 "aa 
Progr amm ing instruction 
Figating point aritemetic*. 
art 2:11 Now77 p?76-Ju» 5958 Mathew ICs / 
Computer [patruetion 
Numerical methode in data analgnis. Nguyen, 
Тоат. аға ій 1:5 Мауіі pilise п" 
P а К, р 2 includes ҒОАТЯАЛ, 
ascal verus 1 nt 
Andrews, Lawrence. cal 14 4:4 №г79 923 
1** languages / Pascal / BASIE 
Aadio Shach FORTRAM package, Імәдіни, Іт. ar 
1$ 6:10 QctA! p385- ver Software Bav fau 
| TRS-8U Mode! | 
FOURIER TRANSFORMS 
Approximation makes 4 magnitude of difference. 
Leatom, Bob. col 4:6 Jn?9 218-189 #4 
4717-2144) 
Beginner's guide to spectra) ала?уыіт, pert 1: 
tiny per um music, Zimmermann, Mark, art 
Ll 6: póB-90 teo Jusic / PET / 
DX M al 
nimm guide to spectral analysts, А ais 2. 
На ari L3 6:3 Maré 
pl66-198 ère PET / [аве Processing / 
Но tography 
Fast Fourier comes back (correction for "Fast 
Fourier for the 6800"). Aoaburgh, Alastair. 
(01 Lj 6:5 Мауді 458-481 *9* ШІ; 6800 
4 BYTE Correct lon 
Fast Fourter for the 5800. Lord, Richard. art 
L1 4:2 Feb7/9 2108-09 see ‘6900 / 
Mathematics 
Fatt Fourier transforms a наш COmQDuldr?. 
Stanimy/Paterson, art 1:12 Dec?H р14-15 
Frequency analysis pf date using а vic 
ancy analysis o hi 7. Croat ONU 
кое, ыз? art i] 4:12 бес pi АСЕЛ 
ote Mathematics # worth Star / Frequency 
Analysis 
Numerical analysis for Ux 15-80 pocket 
Computer. За lem, Mike. gol 1 6:1 Маі 
р182-184 “4” Mathematics / Hand-held Computer 
{ 145-80 Pocket Computer 
De the use of Fourier Traosforas io explore 
Bialogical rhythms. Det, AJ. со t 6:4 
AprBl р314-325 *** GBiorhytha / AIM 
Walsh functions: а digital Fourtar series, 
dacoby, Benjamin, art 2:5 50277 р190-196 
wrt Mathematics 
FREIUENCY AMALTSIS 
Frequency Ma nas Of data Using 4 m'CcFOCONDUTET. 
Ruckdeshel, F.A, art LE 4:12 Oech? 010-35 
P Fourier Traniforms / Mathematics / ҥш 


FREQUENCY COUNTER 
implementing аа 151 frequency counter, Lynne, 
Perry, arl LJ 2:11 Nove? р146-149 = 
Desigo / Hardware Construction 
Turn г DOSMAC VIP іто я feaquency counter. 


а, mart 1. 
1 9452-466 


P s "n 


Mashicume, Sart, 


Modia, Andrew. art 12 6:2 Раі 2310-32] 
эч» озна / Utility Program 
FURNITURE 
Home for your шет, Dawes, Joseph. ert 416 


ап?  p?0-7 


Catalog of iiberating home computer cancapts 
tag, Ted. art 2:5 Мау) 91/-24+ maa Home 

Computers of Star Trek. Scheucker/Tare. art 
2:12 0ес77 ple-lde ака Fiction 

Excerpts from future һізісғу- Gurgeson, John. 
art 1:14 0176 р116-117 *** Predictions 

Future of computer graphics. Growi/Leyine. art 
5:1] №080 р22-28 ізі Graphics / Color 
Graphics / Threae-Dimensional Graghica 

Future trands io persona} computing. Morgan, 
Chris, col 6:4 Aprl р5-10 *** Video 
Display / Minidisk Drive / Osborne 1 

Ном 1 «аз horn 300 years ahead of my tima. 
На] ег, Car]. col 2:4 Қы)? pée а 
Fiction 

Қан cultures tros new technologies., Papert, 
Saywour, col 519 3580 рё}0-240 see 
Education / Гпериһета and $ociely / Children 

Predictions, predictions.... Liben, Sel. cal 
6:1 anBl ped *** Predictions 

найом, Guck Rogers, and the home computer (hone 


applications). Gardner, Richard. art 1:4 
Qct75 956-60 home / Contro! / 
Predictions 

Way aran't thera any Allaies on Arcturus TIT. 
Melton, henry. art 2:4 Apri? p-o? fee 
Fiction 

GAMES 

APL makes life езү (and vice "a Evans, 
Selby. col 19 5:10 Dero pi$2-)9) ere 
ML 7 Life 

Animated slot machine іп color. Hoffer, WiC. 
col Ц 4:4 ApeBO р60-85 =“ colar 


Graphics / Compucoler 


Circle 372 on Inquiry card. 


d 


Small, Dark and 
Handsome 


The Rhino* XR-1 high tech robot, 
though small in size, is built with the 
same operating technology as large 
industrial robots. And it features an 
RS2320C interface (using 3 wires) 
making it compatible with the 
programming capabilities of any 
computer from the small PET*, 
Apple И®, or TRS-80* to the big 
IBM's. The Rhino® XR-1 is available 
for immediate delivery. Write for 
more information on your company 
letterhead to the address below. 


Features: 

* Digital Choppers on All Axes 

* Powerful DC Servo Gear Motors "TY 

е Controller Card with Intel 8748 CPU 

“ Eight Motor Control Capability 
(Rhino* XR-1 has 6 motors) 

• Operators Manual and Tool Kit 

e Rigid 4" Aluminum Space Frame 
Construction 

* "Built-In" Functional Self-Test 
Program 


Options: 

s Custom Hand 

• Computer Controlled Carousel, 
Convayor, or Lateral Slide Base 


Specs: 

° Reach: 22.5" Maximum, 32" High 
* Grasp: 2 Ibs.—open 3" 

* Lift: 2 165, at extension 


Price: 

$2.400.00 (F.O.B. Champaign, IL., 
Delivered via UPS in Continental USA, 
Illinois residents add 5% sales tax 


includes everything you need to run | 
your Rhino* XR-1 (Except your 
somputer) 


We reserve the right to alter price and 
specifications without notice. 


| Sandhu Machine Design, Inc. Sales Dept. 
308 S. State, Champaign, IL. 61820 
(217) 352-8485 


art tea ape corns las ыйы habe Stary 9 ty "TRS-30 в с registered hademerk of Tandy Corporation. 
horegistered trademark odore Corporation. 
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GAMES (CONTINUED 


} 

BASIC gamer GOMANG [lacge Tíc-Tac-Tae game). 
Allworh, dote, co! L3 diii M79 05-52 
eaw STEC / Stra 

BIE game contest. col 6:42 Dect) p302-102 
ver СЕ 

dinary guessing game: calculator pattern 
vErcnQgnitiga. Zigmeraann/Olodgett. art 12 
4:4 Арг?9 р216-21) *** Calculator / 

hack friday (POF-IO stock market game іп BASIC). 
faker, Robert, art Ш 2:1 Jan?? 56-58 
ате Stock Market 

Commander in chief: à game for the 11-5] 
programmable calculator, Kallar, Larry. cal 
LZ 1:12 [с?й р192-193 ***« (Calculator / 

arth Vader's force battle far tne 11-59, 
Jackson, Clete. col LZ 5:10 06100 р. 
“ча Ca leulator 

Diddle (Altair $800 game to stop a pattern of 
eoving lights). Skoglund, Stan. art LJ 2:12 
Dec?? рі68-169 9% Altair 

dights (Ті 54-52 qaae). Snyder, Hal. col 12 

15 May79 plàá2-18] == Calculator / 

Fifteen: à Qf strategy e Tic-Tac-The 

rev it Ед) Ӯ, Rhe instein, n. art Lj 5:6 

dun рд230-214 +++ Strategy 

Flights of fancy with the Enterprise (Star Trek 
game}. Price, David. art LE 2:3. Wae?7 
p108-113 “Sr Altair / Strategy 

Great race sad wicro disk files: horse rece 
Simuiuttons. Roenrig, Joseph. art 11 5:4 
Арг90 p142-177 "7% Horse Racing / Stmolstion 
{ Worth Star 

Hart's APL in actian lunae tander чш, 
Keefe, David. art L? 2:8 Aug?? р44-47 +m 

APL / Strategy 

Munk the wuspus with qu WP-A1C, Librech, hánk. 

col L£ 6:3 мейі 922-232 е Calculator 

ЗАСРОТ (shot machina simulation іп BASIC}. 
Hastings, Edwin, ігі 11 238 №57 9166-167 

oss ОРТ 

ЗЗИ goes to the moan (game) Butterfigio, Jim. 
art 12 2:4 Мг)! рй.%% + “ 


Graphics / Apple f 

Monster Combat, Chapel), Lew. сот 11 5:12 
DacBO 0288.292 "*** KIM / Strate 

Muitt-mtera learning enviranments ЗЕЛЕ works 
Project), Deyer, Thomas, col 6:1 dana 
0106-11658 "за Education ) Multi-user Systems / 
Siselat ton 

МЕ: the witimate WIWI", Goliner, Irwin, art 
ib 2111 Mowe?  p172-1?8  *** Strategy 

Othello, а adw ancient gama. Duda, Aicherd. art 
Li 2:19. Oet)? 660-62 тет thata / 
Sirategy 

Pascal vertus BASIC: an exercise. Scmartt, 
Alle. art 46 3:8 44079 p168-176 әм 

oit th / ВАС / Lanquages әже 

іуетіуғе Е ба |. ATTER Е 
art LE AD C109 Е 
Strategy 

бәсе car for tne 5SR-S2. Gertgch, John. co! L 
4:3 Mar79 р28-Х) *** Calculator / 

558-52 card blackjack". Garvey, Mithae!, 601 12 
3:6 nl? 2150.152 *** Cateulator f 
Strateg; / 

fanta Cruz Орал; QOtholig tournament Гог 
computers, Frey, Peter, art 6:7 №141 
p26-3) => 11а / Contests 

Shooting stars Tür the 59-52 amd РС-100 printer 
{Desk top wonders), Pearce, Craig. col 12 
1:36 0076 992-93 еә Calculator 

Shooting stars. Nico, Willard. art 11 [i9 
May? p42.43 #** CELAL / BODA 

Simulation af action, part 1: an 'aproyed lunar 
lander wigar ich, imith, Stephen. art LL 
2:11  Nav/7 016-20. ève Stmjation / Scienca 

Some random gaats (Guess thé number / Dice 
Program). Adam, С.К. co] № 4:1 ум 
270.123 ** Calculator / 

Space ar^ White, Loring. art Li 4:10 ІМ 
р196-194 «е Altair / Arcade 

Spacecraft simulator. Sivak, Gary. ari Ll 
#111  *9479 р104-111 ^*^ Simulation f 
геу 

Super ТІС (three-dimensional Tic-Tac-Toe]. 
Roehrig, J. art Li 5:3 Raro р?32-738 eee 
North Star / Strategy 

Tir-Tac-Toe in ВАЗ, Stoddard, Mike, «о? LI 
КІ? бе? pl/4-1?5 ee бегаму / BASIC 


ЕВОО 
£igntpen with 4 oie: à шаги qus dri 
est, Russel. art 6:1 Jan р212.22% 
өзе Aetifir!a] Intalligenca / 5900 / 5Stratagy 
цию (поа module аттас Топ with random surface, 
Hung, 5,4. art 5:1 Mari) 5130-119 тө 
Stewletion / 6800 / Arcade 


8020 

Creating æ fantasy world on tha 2080. Nicholson, 
@obart. art 5:7 №100 р210-214 #9 
Fantasy / 8080 

Humber guessing Laudenslager, Keith. col 
LI 2:12 Gec?? р148 **^ Mathematics / 8080 

writing animated C tar pimasz“, Estap, Tony. 
art L3 4:11 № pi5e-170 еее Animation 
/ ?rügramsing Instruction / 8080 


APPLE 11 
Astercids In Soace ant Planetatds, Malt, Oliver, 
wu 6:5 Bl р116-120 *** Software Xeviaw 
# epe 1l / Arcadu 
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GAMES (CONTINUED) 


Battie of Lay oslarofd,. Millian, кин, ur 
6:12 бес: ріб2-165 "^ Sufteary tom г 
Arcade / Арріе Ш 

Computer Biseari, Альт, Pullers ас 5i? 
рес) р2Я2-290 е foftaere Карнев f 
Есесін Б МЕН -— 

Lunges aign. Willums, Gregg, $e 5: 
Decat pis tos Softeare Rayiew р Apple |} / 


ia - 
Gam af еи. Smith, Truex, ort af 6:12 
^ч a М += Programming instruction 


e 
Gargan, Са) \алыраһ, Peter, we 0:12. Deci 
T „100 *** Software Review / Arcade | Applic 


Lest futchman's Goig”, ИА, art М iil 
бесій (208-4680 **^ дрів [] / Strategy 
Міні!» Cefenye ve ABM. Мох, Robert, wr 
6:12 QOecDl pHO-50 *** Software Review f 

Arcade J Apple it 

Od¢yasey: The Compleat Apvesiure. Welsan, Harold. 
e 5:17. бк p90-9? «= Software Amy Tum 
/ Apple I) / Strategy 

білек Becathlon, Kater, Dawid, se 6:17 
Mechi 274-78 *4* Arcade / Software Novida / 


| 

Prisoner. (ИНН, Bob. sr 6;9 Sepil gpid8h-1H7 
ate Software Review / Strategy / Apple Ц 

Reversal; Othello for the le 11. Freidman, 
Mark, о” 6:11 90491 p жәе шег 
Review / Othello / Appie 11 

Mebobwar. Feigel, Curtis. $ 6:12 081 
p24-1A èar Software Review / Appie 17 7 
Programming Instruction 

Stellar Тешз. Nelson, Herold. sr 5:12 00280 
978-920 #9» Software Review / Angle I! / Arcade 

tranqui}ity Base. Moore, Robin. sr 6:5 8i 
а тө” Software Вачіри / Apple If / 

ade 


DES IGN 
Appromch ing pa program design. Stuck, Mb, 
art 4:2 РаБ79 р120-126 ее Design / 
Programming Instruct jon 
Character variation in role-playing үшін; 
Freeman, Jon, art 6:12 OBO р155-190 ғ» 
Design / Strategy 


HARDWARE CONSTRUCTION 
Life Vine 4; integrating pom contral 
Cari, art 1:5 


comunis, mins, dar 
(m eee Graphics / Hardware Conatruction / 
Toy store begini at home. Ciarcía, Stave. ce! 


1 4:4 өңін 010-15 =т= Music / Hardware 
Construction 


WAROMARE REVIEW 

Р.Е? ant WP~97: Wewlett-Pacherd's personal 
computers’ Pearce, Craigs art 11 3:8 
и aged saa Calculator / Hardwire 

view 

few toftesre, ne hardware computer jangquages, 
and games. Pournelle, Jarry. сой 6:1] el 
7449-4857 эъ» Languages / Software Ren lew / 
Hardware Rev (iw 

Pocket computer]. Cercrey, Druce. hr 5:1? 
DecBO р244-252 94» MWardware Review / 
Calculator 


INTERFACE 
Multimachine games, Matsermen/Strycer. art И 
БІР 00580 р24-40 еа Interface / МТ 


MATHEMATICS 

Life (Game of Life}. Englander, Willióm. col 
{1 3:12 07 276-87 ете Mathematics / 
Strategy / Life 

Life after death. Macaluso, Pat. art Li 6:7 
181 р326-131 "= Mathematics / TRS-00 
Mode! | / Life 

Life algorithns (Game of Life). Ищи, Mark. 
art 19 61 28079 p90-97 "=" Life / 
Mathematics / Algortt 

Life can be базу (0090 version of tho Game of 
ілер Soderstrom, Randy, ark 13 4:4 ие 
р166-169 ">= Mathematics / Strategy / Life 

Life with your computer (Gase of Life). 
Militun/et gl, art 3:82 Dec?n 045-50 > 
Mathemakics / Strategy / Life 

Amber guessing game. Laudenslager, Keith, cal 
L3 2:12 Dec?? pli *** Mathematics / BOBO 

Üne-dimensional 1ife he~ af Life). Millen, 
Jonathan, art 512 (СН р58-1 += 
Mathematics / Strategy / Life 

Solving soma cubes and potyowing puzzles using а 
mi¢crecompyter. Macdonald. tas. art L 
4:11 Жо? р28-52 Өз ирек / Mathematics 


/ 

Some facts of ife (Gum of Life). — Buckinghaa, 
David. art 3:12 [0478 pSi.66 == 
Mathematics f Strategy / sifa 

растет? іп Tiny SASIC: navigating through 

қс wl BASIC, баггі. David, ert Ll 4:5 

May79 р110-115 *** Tiny BASIC / Mathematics 

/ Programming Instruction 


PROGRAMMING [INSTRUCTION 

APL/S; an alternative. Grown, Robert, 601 19 
ё:12 Dec?9 288-993 set abi; Programming 
inatruction 

Aporoaching game prograe design. Stuck, Ht. 
art 4:2 Feb?9 p172-126 "=e Des!gn / 
Programaing Instruction 

BASIC Star Trek crainer*. Hard, Qarald. art Li 
1:13 5ep75 p40-42 "** Programming 
Instruction / fata батага) 


Apron 

BREAKFORTH inte FORTH. Millar/Mitier. ary 17 

527 Aeg pl5O-I&) vee FORTH / VKS-H Made] 
1 / Peogeamting. ітбағыс( ны) 

Tiputa models For board jams. TOLL, Rost 
pet 2: Jan?? p78-8) жее Programing 
[nstruct iun 

балы cf p ап, trace. ort LE 9:12 
бесі př? өзе Programing Instruct fon 
} те 1 

Heime; a beginning wraject IA artifice abl 
mhelfigence., Wier, бори. eft 1:) "ay75 
35-40 **"* Artificial intel Ішекке / 

gramming Instruct ion 

tow Lo tu itd 4 ане. Қайым ез, David, awl 6317 
жей 2190-1465 =» Pusdles / Programming 
{түүт t don 

Huw to implement Space War tor usi) your 
uycilloascope ay a йге). Kéuglidss , 
Dave, art 11 210 Ұр? 1 **” 
сааган aj (^stroctión F Graphica ? десет 

jeu ^e НІН, Peut Etre? (WIN For ЕЕ 
Cnence, Alain, сә) (2 2:7 М1?! 090-91 
eon Progcamsing jnstructton / Calculator / 

Life time 2°. heimers, Lari. arb. [12 Oct/s 

„Я tee Programming instruction { Lave 

Life line 3. інітегз, Cari- arg 1:4 Dec?5 

8-55 *** Programming Instruction 

Life Ving, Helmers, Car}, ere 1:1 975 
072-80 *** Programming [nstruction 7 Life 

Programming strategies tn tha gaw of Маме. 
Maggs, Peter. art Ll 4:1) №579 06-9 
see Programming Instruction / 50. / Strategy 

Programm img the of oo. Millen, жын. 
art 6:4 Ара] piUP-120 9%» Pragrameiag 
instructton / КІМ / Strategy 

Robotwar. faige!, Curtis. or 6312 Dec8l 
924-34 = Softeare Review / Apple 11 / 
Programming [ngteuct fon 

Simulating human decision-making on 8 personal 
computer, Fray, Peter. art 5:7 АШ) 
p56.72 те Denetio / Artificial Intelligence 
| Frogramming [Instruction 

Spacemar in Tiny BASIC: navigat'evo through 

RD BASIC, Beard. David, art af 4;5 

Мау79 р110-115 еее Tiny BASIC ) Matnemat izes 
/ Programming [Instruction 

Structured progres (езіп, Higgins, David. art 
(1 2:10 Oct?? 2148.151 49 Structured 
Programming / Programming instruction 

Tic-Tac-Toà: a programing axerciíae*, Hinrichs, 
Delmer, art (i 4:5 Мау p195.203 + 
Programming Instruction / Strategy 

Tíc-tic-tactics. Miller, Jann. col 4:10 62179 
2175 *#* Programming instruction 

Writing animated с ter games*. Евер, Толу. 
art LJ 4:11 №79 9152-170 теғ Animation 
ё Programing Instruction / 8080 

Zork and t futura of computerized fantasy 
simulations. (ебі, P. Davia. art 5:12 
Dach 9172-182 тее Simulation / Роде миті 
instruction / Fantasy 


SORTMARÉ REVIEW 

Asteroids In Space and Planetoids. MOE, Oliver. 
sr 6:5 May] 9116-120 ғіз Software Dav ieu 
/ Apple |] / arcade 

BASIC, cowpuler languages, and computer 
edventures. Fournelle, Jarry, col $:12 
DecBO 2222-238 ==» Languages / BASIE / 
Software Rev lew 

Battle of the asteroids. Williams, б E ФР 
6:12 Decal р]61-185 “+a Software Review / 
Arcade / Apple 11 

Big Five softeare (Attack Force, Cosmic Fighter, 
and Galang lovasion). Williams, Gregg. sr 
619 Sepai pij4-i86 **9 Softesre Review / 
Artade / TRS-@ Model 1 

Coinless arcade: anre arcede fun. Willtaes, 
Gregg. col 6:12 (есі! 038-4) *»* Sofleare 
Review / Arcade / 

Combat: а tele-game for two. Stewart, George, 
sr 6:12 бесй] р100-104 "a Software Review 
/ Strategy / TRS-80 Model 1 

Computer Btseark. Ansoff, Peter. sr Ssh? 
Deh р282-088 ter Software Review f 
Simulation / Ар [I 

тее бетен From Radio Shack. Cooper /KOlyd. 

м 6:5 MayBl 48-15) **" Softwares Review 
/ TRS-80 Model 1 / Arcade 

Dungran Campaign. 11115, Gregg. ir 5:12 
Dech] #274 *** Software Review f apple ПГ 
$trategy 

Gorgon, Callamares, Peter. sr 6:17 ОВ 
T -100 *** Softeare Review / Arcade / Apple 

interactive Fictian: 535 Micro Stevia, Lu 
Bob. sr 5:9 Sepíl р426 **" Software 
Revise / Simulation / TRS-BO Motel [ 

Microsoft Adventure. ішіп, Bob, ar 5:12 
бесі pi60.756 -** Software Квила / ТА5-МЮ 
Model ] / Stralegy 

Wissite Defense vs АЙМ, Mostow(tz, ЯобегЕ, tr 
Е:2 Becki 280-90 е" Software Review / 
Arcade / Apple [1 

Мог! ос "< Tower, И, ‚ st 5:12 
teco 284.66 mie Software Raviee / 785-800 
Model I / Strategy 

Кем games, пез directions. Williams, Gregg. col 
6:12 Gechl рЁ-10 *** Sartware Кач lew 

бет softeara, new hardware computer languages, 
and games, Рота, Jerry. egt 6:1 Кові 
p343-457 *** Languages / Software Geview f 
Hardware Review 

Odyssey; The Compleat Apyenture. Melson, Маго], 

е 4112 104580 290-92 "an Sofware Review 
é Apate 11 / Strategy 


Circle 321 on inquiry card. => 


Introducing 
The Grappler: 


The only interface that makes computer 
graphics easy as Apple pie. 


Orange Micro offers the only universal 
parallel interface card that simplifies 
high resolution graphics for Apple" 
computers. No longer does the user 
need to load clumsy software routines 
to dump screen graphics — it's all done 
by the Grapplers exclusive E-PROM 
chip. There are versions to accommo- 
date the Anadex, Epson MX-100, МХ-80* 
and MX-7O, IDS PaperTigers, Centronics 
739, and NEC 8023, C. Цой Prowriter, 
and future graphics printers. The Grap- 
pler” accepts 18 simple software com- 
mands accessible through the keyboard 
or user program, making it the most 
intelligent Apple Interface available. 
Order The Grappler" through Orange 
Micro direct. or authorized dealers. 
*Reaquired Graftrax-80 


Dealer inquiries welcome to: 
Waybern Corporation 

(714) 554-4520 

CompuCable Corporation 
(714) 635-7330 


FEATURES — User Benefits 


SELECT PAGE- Choice ot Hi-Resolution 
Graphics page 1 or page 2. 

INVERSE GRAPHICS —Provides reverse 
graphics of black-on-white or white-on- 
black. 

EMPHASIZED GRAPHICS — Allows high 
density graphics on certain printers. 
DOUBLE SIZE PICTURE —Doubles the 
graphic screen representation vertically 
& horizontally. 

90? ROTATION —Rotates the screen pic- 
ture 90? 

CENTER GRAPHICS — Accomplished 
through setting left margin thereby center- 
ing the graph. 

CHART RECORDER MODE —Successive 
horizontal pictures are combined continu- 
ously simulating a chart recorder. 


® Orange Micro 


inc. 


3150 E. La Palma, Suite G. Anaheim, СА 92806 


(800) 854-8275 тош нє 
(714) 630-3322 ca, Ak. Hi 


ACTUAL APPLE |! ¥ 
PRINTOUT USING 
GRAPPLER ` AND 
EPSON MX-100 


BLOCK GRAPHICS —For printers with 
block graphics (e.g. Epson MX-80, Okidata 
M80), the high order bit can be controlled. 
BELL — For printers with а bell, bell charac- 
ters are deleted during user program listings. 
MARGINS — Set left and right margins. 

SKIP-OVER-PERF — Set page length; printer 
will automatically skip 6 lines between each 


page. 
VARIABLE LINE LENGTH — For user pro- 
gram listings, sets line length and wraps 
around with breakpoint at nearest blank. 
TEXT SCREEN DUMP —The text trom a 
user report or page ol program listing can 
be dumped directly from the screen. 
WORKS WITH PASCAL & CPM 


ppler 


| 
шен. Чы 


e: _ + 


къч Фекағ» 
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GAWES (CONTINUED) 
0t te Decathfoa. Kater, Devid, sr 6112 
an 1 ыны вот Arcade / нага Review / 
t 
Dn the road та adventure. 110411, Bob. art 
5:12 DecBO pl5E-170 *** Software Review / 
Strategy 

Prisoner, (1011, Bob. sr 5:9 Берїї p185-397 
ә“. Software Review / Strategy / Apple ТІ 

Reversalt Othello for the Je 11. Freidnan, 

Mark. ағ 6:1 HovSl p/6-80 *** Software 
Review / Othello / Apple I] 
Rpbotwar, Feige), Curtis. sr БІН feck 
14-M ##” Software Review / Apple LI / 
ograsming Instruction 
Star Raiders. Williams, Bregg. er 6:8 fayil 
0106-108 *** Software Review / Atari / Arcade 

Starfighter. Grammer, Егіс. sr 5:12 (кебі 
р485-487 *** Software Review / Arcade / 
TR$-BO Model 1 

Startrek 4.0 and Startrek 3.5. Mitchall, Scott, 
ғ 5:6 JunBl р352-354 жен Software Review 
f TK5-BO Model 1 / Strategy 

Stellar Trek. Nelson, Harold. sr 5:12 Oecd 
978-022 “а» Software Review / Apple Ц / Arcade 

Шри” Nova. 119911, Bob. sr 5:5 Hayöl 
р108-110 *** Software Review / 145-60 Model | 
/ Arcade 

ECT, Csa. Moore, Robin. xr 6:5 Му 
pli?-1]4 ^*^» Software Ravite / ts пу 
Arcade 

rat makes computer gaes fun?. Malone, Thomas. 
art Ё:12 DecHi p258.777 899 Software 
Ris leme / Elementary Education 

dors, tw great underground espire (7TRS-a0), 
Liddil, Gob. sr 6:2 FebBl р26:-264 "os 
Software Review / ТЯ5-00 Model 1 / Strategy 


TRS-BO MOGEL 1 

Alpha-Beta trae search converted to авер lar. 
Gale, Stephen, col 13 6:8 B) рійа-412 
eve Conversions / TAS-80 Model | / Strategy 

GAEARFORTH into FORTH. Miller/Miilar. art 1] 
5:8 Адаб р150-163 *** FORTH / TRS-80 Model 
1 / Programang Instruction 

м Five software (Attack Force, Cosmic Fighter, 

and Galaxy Invasion}. Miliiams, Gregg. ar 


6:9 SepBl piB4.386 == Software Review j 
Arcade / TAS-80 Mode! | 
Combat; а tele-game for two. Stewart, Gorge. 


sr 5:12 Dec#i р100-104 mte Sa tane Bus Ow! 
/ Strategy / TRS-BU Mode! I 

Computer scrabble. Aoehrig, Joseph. art Li 
8:12 (ксі р320-75) *** Strategy / Worth 
Star / THS-80 Mode! 1 

Computing tha Г CHING with a TRS-BO. Oetalefaen, 
Edwin. art Ll 5:4 AprBO р9%-102 ты 
175-90 Modal 1 

Dencing Demon from Radio Shack. Cooper ‘Ko live. 


sr 6:5 Наубі pi4B-150 Software Sev tew 
/ ТА8-40 Model I / Arcade 
inactive > Sia Micro Storims. (19411, 
H 36 =" Software 


Seps 

Review / Í А у # TR$-80 Mode! | 

Life after death. Macaluso, Pat. art 11 6:7 
101 p326-33] ++» Mathematics / TRS-80 
Model 1 / Life 

Machine prablem solving, park 3: the sipha-beta 
procedure*. Frey, Peter. art 1] 5:11 во) 
р744-254 *** Artificial latellipence / 
TRS-BO Mode] | 

Mirrpsnft Adventure. 1.43001, Bob. or 5:17 
DecBü р?64-26& me маги Sav ite f AS-A) 
Madel I / Stra 

Мог ос + Tower, Willvams, Gregg. sr 5:12 
tec Bo -85 **^ Software Review / 1785-80 
Nadel | / Strategy 


Pirate's Advanture*. Adem, Scott, м 
5:12 DecBO р192-212 **^ TAS "AM t / 
Strategy 


Starfighter. Grammer, Eric. sr 6:1 Ое 

366-168 He Softwara Reve / Arcade / 
5-80 Model i 

Startrek 4.0 and Startrek 1.5. Mitchell, Scott. 
sr 6:6 dunl pJ52-154 е” бонге Revier 
1 TRS-80 Model 1 / Strategy 

Super Жаға, Liddil, Bob, sr 6:5 Mayðl 
2108-110 еее Software Review / TR5-BO Mode) | 
/ Arcade 

fork, the greet undergroynd espire (TRS-G}. 
bidatit, ar 58:2 FebEL рїһг-2&1 Кап 
r^ es Review / TRS-BÜ Mode} | / Strategy 


Tracing your own roots. Меггі!!, Stan, art Ц 
8:10 Oct79 p?2-4& 9% 
GRAPH THEORY 
Firsk 100% at graph theory app ісаў опу. 
Ashbrook/Zinn. art 11 5:2 Feb@Q pi8-2% 
ese) Sorcerer 
GRAPHICS 
Add tnis graphics display (9 or ура 
Buschbach, Thomash, ark 1 ike 75 р3/-59 
аға Hardware Construction / High esa Vit А 
Graphics 
Atari tutorial, part 2: graphice indtrectian. 
Cranford, Chris. art LÀ 6:10 ЫН 070-04 
wee Atari 7 Color Grephicu / Progressing 
ака ted El. Jon 
г generated maps, pert 1. nítom 
Wilijam, art Li 4:5 Мду?9 р10- bsa 
Social Scienca / Thrag-Dimena inne} Graphics / 
а Mathematics - m" 
maputsr qenera "DE, + ee Bun. 
ТТ Зам. art 11 436 Pon? 910-123 4” 
Thres-Dieaene (оза! Graphics / 50181 Science / 
Hathesatics 
futura of computer graphics. BrownfLoving, art 
5:11 NoyBO p2¥-28 *** Color Graphics / 
Future / (hree-Dieensional Graphics 
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GRAPHICS (CONTINUED) 


GAAPH: а system for television graphics, part 2 
(9080 code)’. Watster/Young. ігі 13 1:5 
Jun?B p158-155 += үд ^ 

Good grief! ("Snoopy" as seen on а PDP-B/5). 
Brockman, Dave. col ar 11 МИЁ pid fee 
Art / POPA 

Graphic ‘oa of weather data. Smith, Ste 
art LÀ 4:7 179 pl6-30 99? input (pet 
# Science / Weather 

Graphic manipulations i datr ices. 
Hungerford, Jel. 1 3:9 Шаға 
р15#-165 *-9 Pr ram ng Instruction / 

Thea -Dinena 15nal Graphics 

Graphics 1^ depth: 1-0 adds а пе» dimentión Lo 
your decis f Weltars/Marris. art Ll 3:5 
May7B р1Б-1й+ *** Programming Instruction / 
Three -Dipens1ona! Graphics 

o moa Atari Pe жатам 


Jand 8-32 *** Ateri / 

Color Graphics 

It's more fun than crayons. Rosner, Aichard. 
srt 1:15 Мон 66-9 еее Children / Art 

Proposed graphics чле standard, part 1. 
Jones, Vincent. col #;11 №979 р196-218 
oe Standards 

Proposed graphics software ume SN. b ?, 
Jones, Vincent. со] „В+ 
wee Standards / Cromemca 

Rotation algorithe ees ub» 
Samuel. col Ll danBl p328-3)3 “a 
Pintting / Hewlett-Packard 

Seventh annual SIGORAPH conference. 
Livingston/Dahmke. art 5:11 NovBO р172-178 
жав Conference ў Color Graphics 

Some graphics background information, RAmpt), 
Ira. әгі 1:15 Mov? 096-59 "*** lurdeare 
Review / High Resolution Graphics 

Thrée-dimens tonal computer graphics, part 1. 
Crow, Franklin, ort 6 6:2 Мата] р49- 
“ee High Resolutton Graphics у 
Three-Dimensional Graphics 

Thre&-dimentinna! computer graphics, part 2: 
saftware. Crow, Franklin. art 16 6:4 Aprél 
pe90-302 = Three-Dimentianal Graphics / 

Тоа фах: a Smatitath (illustration system. 

ІПеда!. art 6:8 №001 р268-06 “те 

Sealitalk / Art 

Tea short graphics programs for the 051 C-1P. 
= тей John. col 6:10 0051 рий tee 


World of computer graphics, Lodding/Hickaon. 
cal 5:11 Моу80 рб-14 ғ Thrae-Dimenatona! 
Graphics 


ВОО 
Enterprising display device (67-8144 graphics 
rd бегаме о тез, еа. art LI 1:15 
Ети Hardware Construction / 


Serendip tus ic {clrcle drawing онга 
ren 13 2:5 
"ni" 77283 * Art у 


5080 
iiid the beer budget кмс, interface. 
telson, Peter, grt Қоу76 р25-29 
че Interface / CELA nn Ж, / ВОО 
Vactor graphies for raster disp! tee besten, 
denn. әгі 13 5:10 Get80 =2@3 ча 
Video Очаріау / 5080 


APPLE 11 
Using paga two with Apple Fascal суг? е graphics. 
Wallace, Brute. col LG 6:5 MayBl pi?? 
N Programming Instruction / Разса) / Apple 


Theatr =. Нан — ack Hemsath/ 
( rica raphics 

ae ot d ut dM ure 
бый / QOMractar ы Дф ы 


DESIGN 
Atari tutorial, part 1; ihe display list. 
Cranford, Chris. art 6:9 SepBl pZH4-3O0 
аа Atari у Design / Video Display 
Digital storage of images. William, Thomas. 
Aart 5:11 Hav BO -238 *** image 
Processing / Information Storage / Design 
Braphícs Lexi editor for music, part 1: T A 
of the editor. Nelsón, Randolph. art 5:4 
LA 0104-1214 »** Text Editor / Music / 
sion 
Search for vector graphics, Giiberg, Micenell. 
Có] 4:3 Маг79 ы **" Design 
Simplified theory af У idea кәм, К і, 
Шато, Alten. ort ы ц 
Video Display / Design 


GAMES 
How tg implement Space War Hi using your 
etch loscape 4% : telescope), ris they 
[n art tà 2:10 (кї?7 раб па» 
Ganas / Programing instruction / Arcade 
à Ma lina а," inkegrat iog qeaphtcs control 
5. Heteera, Card. art 1:5 ая о 
012-41 #00 Game / Hardware Construction / 


Maze (мазь generator for the Apple |). Bishop, 
Aubert. col 11 3:10 06678 р}48-118 = 
Games / Appie I 


HARDWARE CONSTRUCTION 
Add tna graphics display ta Р System. 
Butchbach, Thomas. art 1:15 Novi 23% 
аза арфедге Construction / High Resolution 
Graphics 


GRAPHICS 


(CONTINUED) 

Build an oscilloscope tes Interface*. 
Hogenson, dames, art 1:2 кыз р%ю-Ю 
«єз Hardware Construction / ¥ideo Display / 
Inter face 


№119 the Geer budget graphics interface. 
Melson, Peter. art 11 1:15 Morib р25-29 
t. Interface f Hardware Construction / 8080 

COSMAC doodler. Quntemann, Jeff. art (2 5:5 
MayBO p214.224 *** COSMAC / Memory / 
Hardwire Construction 

НАТ feedback 1000 (graphic diia. 

1s, Summer, Jet 1:3 Noy?5 6246-47 че» 

Video Display / Interface / Hardware 
Construction 

Enterprising display devices (GT-6144 pedes 
display generator). Derës, Joe, art 1:15 
Mov76 ріг-5а 4% Hardware EUN / 
5800 / $ЫТРЕ 

Let there be light 5, Llogmis, Sumner, art 
115 Jan?5 pib- wre Light Pan / Hardware 
Construction 

Life Vine 4; integrating graphics contral 
commands. Helmers, Cari. art 1:5 dante 
pu wre рлеу / Hardware Construction / 

e 

Make your next peripheral a тай) = 
Ciertia, Steve. art L3 48 Mav? 78-99 
*** Hardware W 

Self-refeeshing LED graphics display*. Ctarcie, 
Steve. col tl 4:10 99 158-69 ат 
Hardware Construction / LEO Oisplay 


HARDWARE. REVIEM 
Sume graphics Background information. Беті" 
Ira. art 1:15 №076 рЧ6-68 ar Hardware 
Review / High Resolution Graphics 


INTERFACE 
Build ал oscilloscope g ics interface”. 
Nogenson, Jamas. art 1:8 Det?5 070-80 
Hardware Construction / Video Display / 
V. кез қоға лед 
the bear ë graph сї interface. 
Kelson, Pater. 1:15 Mow?8 p$6-28 
Е сол pm 
tal feo oop displays). 
13, Tet 112 Nov75 р4б-47 ее» 
Video ТТЛ / Iorerface / Hardware 
Construct fon 


MATHEMATICS 

Computer generated maps, part 1. Johnston, 
William. art 11 4:5 Нау) р10-12» = 
Social Science / Three-Dimensional Graphics. / 
Mathematica 

Computer generated maps, part 2. — Johnaton, 
William, art L1 4:6 м9 plOO-123 ің 
Three-Dimenstonal Graphics / Social Science / 
Mathematics 


болага і e. Cohen ones d package for the 
heiress ape Ц 5:1] Ин 
256-110 RS-80 Model í í Mathematics р 
осї 
Mathematics of computer graphics.  Posdaeur /et 
al. art 3:9 Тер/б р22-9 чәе mathematics 


PROGRAMS NG INSTRUCTION 
Atari tutorial, part 2: graphics indirection, 
Стаи Гога, Chris. art 11 6:15 Оса 20-9 
ome Atari Г Color Graphics / Programming 
Instruction 
Atari tutorial, part 3; ge ae ro ный 
Crawford, Chris, art L1 6:11 
p32-338 “әз Atari / Program | instruct ton 
Atri tutortal, part 4: disp Нета interrupts. 
ranforce, Chris. art 11 6:12 DecBl 
р166-18Е *** Atari / ТЖ. Initruction 
tap or ng i ard hi Y Bor t 
plor graphics. Ж 
НИ: №079 р82-84 ев ^ сы ке 
ramaing Instruction / 2-80 
Fast line-drawing technique. Higgins, Mike. col 
Ц 6:8 №3 раб en Programing 
instruction 
Graphic manipolattons using eatrices. 
Wungerford, Joel. art LI 1:9 Sep7s 
р156-165 *** Programatng Instruction / 
Three-Dimensional Graphics 
Graphics fundamentals. Sandifur, kathleen, art 
19 6:10 ОГ p284-300 *** Programming 
Instruction / Hewlett-Packard 
Graphics in depth: 3-0 adds a new dimension ta 
your спори Walters/Marris. art 11 1:5 
Мау?В pi6-l8* аз» Frogramaing Instruction / 
Three-D mrs tonal Graphics 
Wow ty ир вет Space War (or using your 
oscilloscope as в telescope). ] insk h, 
Dave. srt 13 200 Det??? ра5-11] 9% 
Games / Pragramming Instruction / Arcade 
Frogramwnanle character generator, part 2: 
software. Welnslein, Larry, ert 3:6 дтп 
pl4-27 %%% Programming instruction / 
hirét tër Generator 
Saa? ! Co Th ur ternal. қатыр ниг arl 
L9 5:8 Aw981 р168-194 к / 
Programming Instruction 
Speeding up 185-80 graphics. Bobo/Knoderer, art 
L1 6:9 М 171-104 "ее Programming 
Instruction / 125-80 Model 1 
Using page two wilh Apple Pascal turtle "us. 
Maliace, Bruce. cal 16 5:5 МауВ1 
г Programming Instruction / Pascal / ru 


Enn! TRS- graphics. ч Beer t 
ap ior? f ci. a . d 
44 Aug?) йла sor TAS 90 И 


Programming Lastruction / 2-80 


АК Static 


available now from stock 


Ultra Fast - 100 nsec. chips 
Fast access allows memory management 
manipulation without wait states. 


8/16 - 8 ог 16-bits wide 
Dynamically switches data path width per 
IEEE Standard. 


Low Power 

Typical power consumption less than 2 amps 
for active board. Less for power down 
boards. 


$995 


Extended Addressing 


24-bit IEEE addressing allows 16-megabyte 
range. Single shunt changes to 16-bit 


addressing. 


Fully Static 


No clocks, no refresh required for easy DMA 
use. 


Special Features 


Any 4K block can be disabled. Or, can disable 
everything above or below any 4K boundary. 
Available in 16K increments for OEM quantities. 


100 nsec. Chips - Qty. 1-3 
OEM & Dealer prices also available. 


ЕШ) ESEEEEE 
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TO ORDER: 

May be ordered through your local computet store or 
factory direct. Personal checks, CODs, VISA and MC 
accepted from within USA. 10-day return privilege on 
factory orders. Shipping paid by SCP on prepaid USA 
and Canadian orders. All boards fully assembled, 
guaranteed one year. 


Circle 377 on inquiry card. 
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ВОНА 


1114 Industry Dr. Seattle WA 98188 
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Information Hotline: 206/575-1830 


Send more information: 


Name 
Company 
Address 
City 


( 


) 


Ganera, і ca m мі m for the 

ra! in Ё raphics 1 
Cohen s art. m Nov) 
p396- 110 ыыы TRS-HU. Коба} г 1 Mathematics / 
Plott lag 

р РТ graphics. Вобо/Клодегег, bril 

:5 9121-184 494 Programing 

ылы: / pss Mode! ! 


HAM RADIO 


Add thls BBOU МОЯЗЕЯ to your amateur radío 
station. Grappel/Hemertway, art L3 1114 
Ды р3й-35 ==» Programming instruction / 


Club compuler network. Kasser, doe. art 5:5 
MayBO p202-212 “*= Clune / ш 

Conpulet. а ГВ, ..hánd went mort 
Mickey, William, ark 1714 pw АТ 
тав Hardware Construction 

Computers and amateur radio. Gipe, Michael. АРЕ 
1:3 №75 рі2-45 sve Federal bovernament 

Erficient storage of eorse character codes. 
Krakauer, Lawrence. art 13 1:18 Octib 
р35-3а ++ Programming Instruction / Memory 

Ham's application dreams. Mosking, W.J. art 
1:14 Oct76 р26-29 ++ Hardware Construction 

и aniy Sam Norse Could зей us трие. Sewnil, 
Wayne, art L3 1:14 ІКІ7б 147-43 #96 
Pragramaing instruction і 6800 ; SWTPC 

Morse code station data handler. Filgate, 
Bruce. art 12 1:14 096 152-70 * 
fragremseing Instruction / 

Morse code trainer*. Bernstein, Mark. ack L3 
4:12 бес? р247-249 *** 6800 / Programming 
Instruction 

Multiuser data network: commmicating aver VHF 
redio, drudinga, Agbert. art 1:11 №78 
р120-130 ятя Netanrks / Multi-user Systems / 
Data Transmission 

Persons! computers in а distributed 
communications network, Steinwedel, Jeff. art 
312 Ғео28 р80-82% заз наги 

Sky's tha limit: ите ham radio bands for 
intarcomputer communication. Kasser, Joe. art 
3311 Mpy78 948-56] *** Hetworks / Data 
Transmission 


HAMMING CODES 


Error checking and correcting for your computer 
Walker, Gregory, art 5:5 МауйП р250-276 
еее Desig / Parity Checking / rear Check ing 
Hamming error correcting code. Wimbig, Michael. 
art 4:2 Fen?9 ^р100-12 *** Data 
Transmission / Parity Checking / Error Checking 


HANO-HELD COMPUTER 


Hand-Held computer / oe changes. an he 
Chris. col 5:1 Шап} рЁ-10 lishing 
merical analysis ы the 
comgutar, Salem, Mike, col L? б: oy JanBi 
p182-184  *** Mathematics / Fourier Transforms 
/ 15-80 Packet Cooputar 
Panasonic and Quasar hand-held computers, 
Williams /Meyer. hr БІ) JanBl р34-45 6» 
Hardware Review / Fiction 


Computer speech: ah update. Oahakas, Merk. co} 
8:2 FenOl рб-12 *** Yoice Synthesis 

Handi -wr iter? i video nagte рай for the Е Physically 
handicapped. @Gatie, Howard, art 
бесі! p474-482 ?*** viden Display / TRS-HU 
Model і Ж Interface 


HANDICAPPED 


WARD DISK DRIVE 


Big disks must be managed properly. Rauvira, 
Charies. ca] ісі Jun?H plzd-179 аз 

Directory af hard-disk manufacturers, сө) 5:8 
AsgBD р146 **€ Manufacturing / 

Hard-disk explosion: high-powered wass sLorage 
Гот y. Personal computer. Manuel, Тот. art 
5:8 AuUgBü р58- 40е **® Иағінағғ Rev һем 

Lach at Shugart's new fFided disk drive. Morgan, 
Chris, art 3:6 Jun?78 814-176 “re 
Manufacturing / 

Types and uses of direct access NC Hill, 
Curt, àrt 2:1 dan7? 060-65 *** Floppy 
Disk Drive / Information Storage / Dota 
Structures 


HARDWARE COMSTAUCT ION 


В ^g haeadacimal rvadevt. Burns, RR. art 
:В Аш?! р114-08 9*** beeadec imal } LEO 
Display 
i and 0/А conversion - An imeagensive apprnach. 
Mikel, Roger. ari 8:7 FebB) рИ2.М8 eee 
hoa leg/D tg ita] Circuit / Digital Analog Circuit 
AMSAT-GOLEA-80 [S-10] bus elceqcomputer project). 
Kesser, doc. art 4:9 Sep?/9 р182-195 +s+ 
Microcomputer System / 5%-1ШП Bus 
APL cheracter yenerator. Langner, Жіп. art 12 
5:9 Жерїй рШБ-124 «eu APL р Character 
tener ator 
Аф! (pr, how to dutomate PROM бог м] without 
EML). нета, Peter. art 1:8 №70 pi4-15 
***? FRDA | А 
Add а 53 light nen їп your vidéu disalay. 
Wenster/Young. art LI 1:2 ғара 052-58 


ees Light Fen 

MM a atack 10 ще: u^ franger bia, Hal. are 
LI 1; ace Programing 
C MEGA ; 

Add Cursar control to your ТҰТ 11. MeGetwe, 
Thosar, өлі 2:7 міл 122-171 ғаз {іф 
Display / Keyboard 

Add миса іе mesnry to hae Commu ker - 

Ciarcia, Stew. col 7 79 pib-54 +90 
Memory / ҒАЯОЫ 

Add thls graphics display Жі ғ syste, 
Buschbach, Thomas. art 1:1 Му 932.9 
eee High fusolulióon Graphics / Grephice 

Akting an laterrupt driven real time clock, 
Sneed, James. art L3 2:1] Mav?! pir. 

seu Clock / BR 
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HARDWARE CONSTRUCTION (CONTINUED) 


Answer/üriginats modes, Parsons, Ronald, art 
11 5:6 (Мл80 p24-40 *** Modum / CP 

Anyone know the real time?. герм, Ума, cel 
Li 4:0 Aug?9 250-59 *** Clock 

базар іі а Sphere. Anderson, Bruce. eri 1:11 
ШІ76 218-20 *** HWicrocormputer System f 
мге / Kit "bx № 

Assert ling an Altair . Larretla, John. art 
1:4 Dec?75 278-80 *** Altair 

A&sembliag the AUM-JA, Franson, Pau]. art 412 
Feb?) p!6-B2 *** Yurminal / Kit Buildiog 

МЫ? а interrupts for миыл5. Souds, Dharies. 
ші 2:2 Fabl? 054-58 990 Sound Effects 

Aad tbe ms test probe. Mootward, James. art 
4:1 Janis 2186-18? *** Test Equipment / 
Logic Probe 

Budget building on 4 бөге board. Parker, Deo. 
art 4:10 Oct? p206-208 *"9 Гопеияфг 
Information 

Muiid a FTL pulse catcher. Walde, Witte. art 
1:6 Feb/6 058-60 *** Test Equipment 

Build а TY readout device for your 
microprocessor. Suding, Robert. art LI 1:12 
Aug?b pób-7i *** Yideo Oisplay 

Build а bar-code canner inoxpensively. Bennett, 
üradiey, art 6:1] Мана рё2-72 “** dar 


Codes 

84110 a keyboard function decoder. Ciarcia, 
Steve. col 3:7 №178 698-00 *** fayboard 
Ё Input/Output 

$4113 a low-cost EPROM eraser*. Golter, 1.8. 
art 5:4 AprBD p234-238 =** EPROM 

Bulld a Yéu-cost 10915 rd puis Steve. 
col 11 6:4 Apr8l p36-44 + Tast 
Equipment 

Build 6 low-cost, r&mbte data-entry tarelnal, 
Ciarcia, Steve. col 5:9 $2280 р26-42 ver 

Pi кан en МИНЕ tr. 

ч è naojse-based r nuaber genera 

hugh, Terry. col 6:5 Mayal р952-456 ver 

fandom Numbers 

Build à mul} modem. Hear, Robert. col 612 
2668] р198-200 *** Modem 

Build a simple 29100 pnácilioscope. Belarc, 
Frank, art 4: Wow79 р222-226 тті Тен 
Equ рмет 

Bulld à television display. Gantt, С.М, art 
1:10 dunt р16-21 *** 1050 Display 

uiid an intelligent EPROM programmer, {larcta, 
Stavá, co) L} 6:10 Dct8t pi5-48 Фе 
EPROM / ZG 

Gulld an octal/hexadeciíma! output display. 
Ciarcta, Steve, cot 3:12 раса pX-39 mra 
Mexadecimal / Input/Output 

Build the “Coffee Can Special” EROM arager. 
nef Lawrence. art 2:1 Ши? pol + 


Build your own furi ма. Willis, James. 
art Ld 6:4 Aprül 6122-45 * Definitions 
# Computer Instruction / Turing Machines 

Bulld-(t-yourself тәніне for under $50*. (Ciarcia, 
Steve. сай 5:6 Аш080 р??-18 = kojan / 
Acoustic Coug ber 

Built-in logic tester. Christner, Kurt. ark 
2:1 дла?!’ р#2_Й1 *** Test Equipment 

COSMAC degdier. Duntewann, Jeff. ari ІР 5:5 
Мау 214.224 3%» Graphics / COSMAL / Memor) 

Catch bytes with а comparator. MacDonald, Dow. 
col 6:7 i81 gp363-17D aae Test Equipment 

Coincident current ferrite core sempr ies, Jones, 
James. art lill 5176 рб-16 989 Memory / 
Computer Instruction 

Comments of a prototyping bys / Some comments on 
the universal bus.  Symmons/Faiman. col 2:3 
Mari? gpiü2-104  *** Standards 

Commn cate on à Light йтін”. — Lfarcía, Stine. 
са! 4:5 Мау? р32-49 *** Fiber-—aptics / 
Data Transmission 

ler..,Tufíu4,, = НА sant ecrit сой, 
Mickey, ЛІ art 1:18 Qct75 ріг-18% 
er Hm Radio 

Construction of à fourth-generation video 
terwing!, Dari |. Wierenga, Theron. art 13 
5:8 Ак gf10-224 eer Terminal / 8085 

Constructian of а fourth-generation video 
terwinal, part 2. Wierenga, Theron. art L3 
5:9 52080 рі26-160 ""* Tersinal / 8085 

Oressing ug front panels (praec on letters). 
Walters, Ош. art 1:6 20525 рб) v" 

Ease inta 16-01 computing, parl 2: exaeining à 
small aulti-uter system. Ciarcia, Steve. «ol 
LJ 5:4 Apri 40-50 **" Myloi-user Systems 
| 8088 f Muiti-Lask ing 

Easy-to-use АЛ) conwurter,. 049915, Robert, art 
13 6:6 мі 0170-3053 tee Ana Tog /Dig Val 
Circuit / 6502 

Ecteclic card reader, ‘Schaeffer, Anthony, ert 
8! әй, in 070-74 че Ingut/Outpur / Card 


Ras 
Flameless [C recycling kriti, Bondy/Drums. art 
1:17 іе 0104 *** 4. іре Circe its 
Get уйше system ther (pulling Equipment in a 
t atinet], n Юн. art БІР Det 77 


Bett imj inputs from joysticks and 41906 pots. 
Melmers, Carl, «rk. L3 1:6 FebJ6 pBt-BB 
бө» шр tek 7 Analiug/Uligita) Eircult 

Ме application dream. Ной Ag, М.Ј. art 
ЫМ ӨСІН реб-29 "as Han Apdig 

PE Enr iin, Ban. art 4:9 бере 

№. wee {өң dg ns і А 

у шытар. Stirling, Ман. 18 May? 
В21й-21$ 99 Wire Wrap 

MagbhyisE robol аға.  B4aler/Ualy. art Atz 
Feb?9 pad4-i ее роот 

Hon t9 wild à МЕ. исен layer go 
сүреді [vati Lancest ai , art 
Не Aprib proud? "а 


Sonic avemometey Гог the honby! 


CONSTRUCTION { CONTINUED) 

Мы to build an inecpensive cassette level 
indicator. “теме Milan. со) 6:9 Sepil 
pa35 *** Tape Саттесге 

l've gol you іп my scanner! (computer contralied 
light scanner}. Ctarcia, Steve. Ебі 11 3:1 
How78 p7b-89 =“ Security / Home / 
analog/Digita} Circuit 

10 atrobes for the Altair 8800. Schulein, Jom. 
art ІШ Apr?7b 079 *** Altair 

туа optical Me fuader. Marron, 
ürjan, art 4:9 50029 р118-32] =** Paper 
Таре Reader 

Intarrupt-driven Fma)-time cloch for the 105 
9900. Morris, Thomas. art L3 5:9 SepB0 
p2H2-)02 += Clock у 3900 

ығ "P » hight a, Кома, Summer. art 

dan?6 6-0 +» Light Реп / Graphics 

Е, A. fingers da the Lene add 4 noncontact 
touch scanfier..., Ctarcia, Steve. cul Ll 
n a pl56-165 "еч Input/Qutput / ¥ideo 

isp 

Line-failure Indicator. Olson, Hanh, co] 5:14 
Move 286-88 *** Power Supply / Test 
Equipment 

Low cost light wand ameplifier*, Moseléy, Rübin, 
art 3:5. МАУ? p92-95 =a dar Codes / Light 
Wand 

Make your пеш paripheral 4 roa) aye openar*. 
Clarcía, Steve. art 13 1:15 № p?B-B9* 
eee Graphics 

Mike your own printed circuits. Hogenton, James. 
srt. 1:11 0176 p$8-61 *** Manufacturing / 

и" VINE к 
crograph, pare 2: video-ditg lay пб 
Booch, Е. Grady. art 12 5:1? Decdd 
р120-118% заа Color Graphics / High 
Reésalution Graphics / ¥ideo Display 

More information on PROMS*, бал, - wt 

1:9 Мау75 020-34 *** PROM / raring 
its ge digital 2 dis 
tiplex your digita i 
James. art 0:3 Маг?? Bib. ace oon 
Input/Output / LED Display 

New dress for KIM (mounting a KIM in 4 
briefcase}. Atkins, Д. Travis. art 2:9 
Sep?? р26-27 =è» КІМ 

№ powar for your intarfacas? Build a $ 4 DC to 
OC converter. Ciarcia, Steve. col 1:10 
0178  p22-31 2 Power Supply / Conversions 

Note to novice kit bujlders.... col 2:12 Dect? 
pl92 *** Integrated Circuits / Kit Butiding 

moa on Rn up à Ricroócompuur. Liber, 

1, 11 28178 р162-164 «tt 
LN CA KE Systen 

Octal front pene}. DeMenstoy, Harman. art 110 
May76 238-40 *** Jjnput/Output / Keyboard 

Gn а test equipment diet? Try an B channel OVA 
COckta!]!. Clarcia, Steve. 201 L3 2:12 
0ес77 р?6-80+ *** Tast Equipment 

Une sided Um, of wire wrap sockets 11, 
ira;. art $ер?? detur a oh € Wrap 

Penny pinching № state ana lyzer . Clarcía, 
Steve, (01 3:7 Feb78 рб-12 Test 
Equipment / Memory 

Personal computer on à student's tudper. 
dabnstos, JC. art 5:7 3180 р138-146 зев 
Microcomputer System / Kit Building 

impr notes m өзге wrapping. Мет, 
Car art [15 Jan? р56-59 = wire Wrap 

Pick up BASIC by PROM bantstraps. Егейстау, Jia- 
arb 11 2:1 Jan77 р50-5] 4 ДИ 
Program / PROM / Allair 

Pot position digitizing idea, Schulein, dom. 
arl 1:7 Маг75 р/З 99% Analog/Digital 
14 1447114 

Рімег lest IC test clip. Erricn/Baker. art 1:4 
Dec75 р26-27 *** Test Equipment / Integrated 
Circuits 

Program your nest ERON in BASIC*, Clarciía, 

Steve. col LL 3:3 Мага ра4-9] те"  EPRDM 
/ Programming instruction 

ae {© tester, Thorson, Mark, ari 3:6 
Мәлі p?8-35 »** Tesh Equipment / 
integrated Circutts 

Proposal for а unlversal рее ур (то bus 
&lryCturé. Washburn, David. rol 1:16 ЖА 
pl28-| M) *** Standards 

Recycling used ICs, Mikkelsen, Carl. art |: 
5ер75 p?0-?7] *"» [ntegrated Circuits 

Save money ws тісі wire wrap. Thospson, 
Roger. art Apr (0-61 "7% wire Wrap 

secret of "ч wire wrap boards, Lerseih, 
Richard. art бес?5 017 *"" wire Wrap 

Seif-cefreshing LED poen ditolay*, Clarciá, 
Steve. col 1] 4:10 01:79 959-69 + 
Graphics / LED Display 

Signal processing for optical Gar dade сайл}, 
Merkowitz, Frederick, art 1:16 Qec/6 pitas 
че Баг Codus f Fibar-optick 

filmpie approaches to camputer music sgnthdsis. 
gg meh Thomas. art 2:14 Qct77 р140-144 

Soldering Lechaiques. Trimmer, william, arl 
4:9 5ep/9 phd =“ Kit Building 

ist, Dvorak, heil, 
are L3 4:7 №179 6110-13: = 
Analog/Digital САРАЕ / Weather 

Sound off (creating musTE qnd sound effects), 
Clarcia, Stave, 1 Ч 4; №78 ри-з\ 
tes Sound Effects 

TY oscilloscope (buliding a displey and asing it 
44 п test instrument). Barbier, ken. art 2:7 
WI? р52-57 езе Video Display / Test 
Equipment 

Tali to в turtle: 00718 a computer controlled 
rubot. Gupton, Jemes, art ісі dJun79 р/4-йА 
ee Robots 


Circle 311 on inquiry card. 


LJ NEN ! 
Microline 84. 
Introducing the Microline 84. The 
newest addition to the rernarkable Micro- 

line family of printers from Okidata. 

The Microline 84 prints bidirectionally 
at 200 cps and has 72 x 72 dot-addressable 
and block graphics. A full 96-character 
ASCII II set and condensed printing. Tractor 


“апа friction feeds. Parallel Centronics- 


compatible or RS232 interfaces. With ай 
that as standard, you get a full year's war- 
ranty on the print head and 4000 to 5000 
hours MTBF. And print quality that's crisp 
and clear in both text and graphics 
applications. 

The Microline 84 gives you the 
throughput and reliability you need. Once 
again, quality printing from the company 
that stands apart from the rest. Okidata. 

Interested? Contact us at Ill Gaither 
Drive, Mount Laurel, N.J. 08054, 609-235- 
2600 for more information on the remark- 
able Microline 84. Also available through 
authorized Okidata distributors. 


CONSTRUCTION (CONTIMUED) 
Talk to mé! Add à voice ty your cospuler for $35. 
Liarrià, Steve. cot L3 3:6 Juni И бе 
see Voice Synthesis / Ana „л Circuit 


/ 

Tip for using wiring pencils. Burhans, A.W. arl 
1:15 Nue?b p4Q те? Wire игар 

Tune in with some chips (programmile music tone 
generator). Slerad, Ted. ark Le P$ 9977 
085-94 see Music / Sound Effects 

Tutorial tepining computer. Winkel, Oavid, col 
2:1 Jan?? р76-77 *** Coeputer прис Ию / 
Education 


Versatile read oniy memory programmer.  Helmars, 
Peter. art 1:3 Жүз 0666-71 іе PRÓM / 
Progranming instruction 

What's (nvolved fm kit butidingt. Frmárzk!, 
Louis. art 2:3 Mar?? 050-60 +» к 
Bud {ating 

VieB-wrapping and proto-systum techn |ң. 
Mangíeri, Adolph. art 6:5 Mayal piSz-170 
eat Wire Wrap 

Zapper: a computer driven EROH p ar? 
Gable, Б.Н. art 1) 3:12 Dec "p100-lo6 
eat FPROM / Progragming Instruction 


Add à Kluge hà г tompaler", Meters 
jim art a tuf acts р14-1@ vee Мс 


/ $ 
йш] а S 6000 um with this kit. Қау, ew y. 
art 1:4. 0575 p72-76 **^ ИТР / 5800 
Aicrocanguter System 
build this video ны | terminal. Алеа, 
Alfred, art L3 1: Wov7b 2108-18 жез 
Terminal / vídeo Display / БВ 
Building an МАУ) microcomputer*. Adott, Bob. 
art [:10 30078 240-46 тя 5800 / 
Microcomputer System / MIKBUG 
COMPLEAT tape cassette interface. Нежатмйу, 
Jack. art L3 1:7 Mar76 рі0-16 + 
Interface / Tape Cassette / 5800 
Computer-based k- wr tiser., Gibson, dina. 
art 13 6:6 10-144 ses Clock / 
6000 / Science 
Computer-controlled Tight dieser, part ?: 
feapiementation. Gibson, Jona. art ІЗ $12 
2 р72-80 ere жм) ата — 
$ anybody know wnat time jt 111, appeal, 
figbert. art 13 2: lin Wov77 pé-/Q = 
Clock / interface / 6800 
Enterprising display device (GT-6144 graphica 
МР — j; Daras, Joa. art Ed 1:15 
№175 р42-54 ste Graphics / 6800 / 5 
шен intarrupta for raa] tise clocks®. Е 
aet 13 2,11 Wow?7? 050-52 "е8 Clock 
7 6800 / Progeamming Instruction 


8080 
Add зове control to your computer; an output pert 
tutoría!, Barbier m art ІЗ 419 Sepi 
pl96-200 +e Control / 8080 
Build the beer budget «anie interface. 
Walton, Patar. art 1118 №76 přb-29 
+o аса Z ^ а 5 8040 
Belid this — function mn MH її 
softwere. Guthrie, A. Scott. 
0176 274-50 ***"  Mathematicy i AM ed 
Instruction / BOBO 
Digital! Group ВОВА (Try this computar on 
ыш), Charcha, Steve. art 2:3 Л. Мы 
р114-121+ #=% Wicrocoaputer System / Кәгдеге 
Review / 8080 
= on at the right address (cheng ing the "wake 
* address of the 8080) . Moisan, Front. art 
3 Mar78 plas ет 8080 
Memory mapped 10. Ciarcta, Steve. col 13 2:11 
№927 р10-16 *** Memory / BOBO / 
Input/Output 
Progam those 22085!. Glaser, Robert. art 11 
5:4 AprBO 9198-210 езе EPROM / Programming 
Instruction / 8080 


APPLE 11 

Apple analog-to-digital conversion jn 27 
microseconds,  Saedg/Lavizon. art L3 6:1 
05181 p458-46] 7444 аара Ц. { 
Apple if / Astronomy 

Apple audio processing. З 
5:4 Aprüü р212- 218 oe "hn jm / 
Apple n / Хо Process lng 

Build а Jow-cost Веб лаг interface, 
Ciarcia, Steve, col LÀ 5:5 МТ р{б-&® 
"ud Apple 11 / Vaice Synthazis / T35-00 Model 


Crnss-pollicating the Appia I] (serial 
interface). Campbell, Richard. art L3 4: 
Apr?9 р20-25 ета Interface / Sería! 
Input/Üutput / Appie 11 

Low-apeed analog-to-digital converter for 
Apple IL, Hallgren, Richard, art 12 9:9 
$ер?% p70-)B tee ee Civeytt f 
Interface / Apple T 


CONTRO. 

Add some control] to your computer: an output Pm 
tutor!a)?. багїйаг, Ken. art L3 4:9 379 
8196-7200 *** Contro] / 8080 

№416 a 1B-bayed contro] computer with BASIC, 
part 1. Clarcia, Steve. čo) 63:7 dal 
p ome Mtcrocomputue System / Control / 


Build в Шикі control computer with BASIC, 
part 2, Сізсіз, Steve, col (1 6:6 іш 
ро **^ Control / Micracomputer Syston / 


ій 
iud 4 Ae controle? security дузі for 
Clareia/Sunderiand, coi 6:1 
73 are 2th Security / Нола / contre! 
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HARDWARE CONSTRUCTION (CONTINUED) 


g? = Comuiter agira les, security суре Car 

home; Hirt 2, Ciarete, Stave, cal i2 

d РӨ pl62-179 ны pud i шн / 
Control 

Guild ө comuter 5001701109 сығыу tyrum far 
fr hom: part 3. Clarcie, Steve. cot L1 

4:3 Маг? 'p10D-167 «9% Security / um / 
Contro) 

Huild a staple viden qettch. Ма] рогом, Richard. 
га! 6:3 Marl (234 9% Vinten Display / 
Contra 1 

ВЫП a Luuch bene O6cáder for remote control. 
Clarcta, Steve. col 6:12 м páz-7Q eve 
Control / Howe / lelecomuntcst tons 

Build tne Disk-BO; memory expansion and 
floppy-disk control (TAS-00). Сагсаа, Steve. 
col 6:3 Wü 936-52 “ee Disk Controllers 
J Minidisk Drive / TRSSBO Mase) | 

ара interface qwitching бок Tor Ehe TRS-80*. 

Anderson, n art 2:11 м 060-181 
ses Tope Cassette / Control / ТАЗ-ВЮ Model | 

Computer -controlled light dimer, part 2: 
Кеде v dm Givson, дм. art 1) Sif 
РЕВ p72.80 »** Control / 6800 

computer Conon tank. Ciarcis, Steve. col 

6:2 feb] мі. “е Control / Toye 

Control the wor ld) [or at teert a few +i 9 
pointe}. Cíarcía, Stave. ark LI 2:4 77 
030-43, fee Control / Digital/Anaioo Circutt 

Ec» UC motors. Malton, Roneri. art 13 
3:7 АНЫН p72-B0 44% Conten) 

Controlling sternal devices wii) hobbytst 
computers". Botan, Robert, art 1:3. Ми 
942-45 әз” Control / Interface 

OC motor cóntroli: bulld a Motorized platform. 
өтету Steve, col 6:5 MayBl phó-38 e" 

ont 
Do it yourself weather кеси, Firth, 
ute art. 1116 0420 p52.69 > 
Control / Weather 
мше Ia t Wierenga, Tharon. art 11 
4.90 *** Energy / Contro! / Home 
мезі Ж. control for your computer (zed 
hose. Ciarcia, Steve, col LI 5:7 Julbo 
p22-42 ^*** Control / Home / Input/Output 
koma іп ол the rangel, Ciarcia, Steve. col 
5 1 "E p aee Control / Interface / 
el 

AE. mn aene bared nr conversion, 

Frank, г. art L3 159 Нау//б р70-73 one 
Contro] / Dígttal/Ana]ug Circuit 

Mind over matter; add blofesdback input for y 

computer, Clarcis, Steve, coi Ll 4:6 mn 
pág.58 ree Control / Health / Analog/Digital 

Circuit 

Маса-сағ monitoring program. Johnson, Jeff. col 

ЕЕ 5:6 №780 pi96-202 ts» Contro! 

Talephone-dialing alcrocomuter. Renharger, 
John, art L3 5:6 жат р140-170 ы 

nM Fa "to Bink ing Hane / КІМ 
Еге 5 more ne th 
Rm Hel LN NS м ет! “ile 


Tune in and turn onl, pert 1: 4 computer trad 
wireless AC control system. Саге та, Steve. 
col Ll 3:4 Арга 0114-55 =se Control / 
Home 


Tuna in and turn o^, part 2r an AC wireless 
reote contro) systes. Ciarcla, Stave. còl 
3:5 May76 997-10? +” Doürtrol / Homa 


6502 personal systoe edem Metri Brader, 
David. art 17 y7? ры-М1 Ы 
Design / 6502 / кек 2 Y 

Another plotter to toy with, rew titted: design 
and conrtruction detalls. Меке, Robert. 
art 13 5:2 Рәбб p202-207 еве Plotter / 
КІМ / Design 

Buliding 8 computer from scratch, Jones, КВУ. 
тї ӘЛІ ҚҢоу/) 280-92 *^* Design / 
Computer Instruction / Mitracoepuyter System 

с ter music: à design tutorial. Oripfaky 

a». art 11 6:3 Маг! p317-33? өзі 
Music / 12-80 / Dagign 

Designing а robot from nature, part 2: 
constructing the aye. File, Andrew. art 4:3 
Маг?Ч р114-121 te Robots / Design 

laptementing ал LSI frequency counter. Lynn, 
Perry. art 13 2:11 ov?7 pj45-j48 see 
Frequency Counter / Design 

LEDs Tight NN r logic. Gray, E.W. art 1:8 
Ғез78 pter oF Desi 

Modu lar Жики, or 


wot іш it үшті FT. 
Waltari, бой, art 1i? t75 р45-47 ave 
Des ign 


Phata essay: physical hardware of ¢ Inr 
backplane. Helmert, Cart. art “т T wis 
p194.197 "е Miecrocomputar System / Gesign 

Photographic nates on prototype COMBE VE tion. ы 
Hetmers, Carl, art 1:4 [00275 рӯ4-05 
Design 

Recording with current instead of voltige, Hein, 
David. col 612 Feb3üi (138-140 т Tapa 
Cassette / Design 

Switching power supplies: an inkrodurtian. 
Ciarcia, Steve. col 6:1) Novel p36-45 т 
Power Supply / Design 


GAMES 
Lifa lina ё: шщ ы hics control 
n х алтам, Car art 1:5 Janvé 
"бар нир terete rn c 
па arcta - го 
a Cane ih po 010-18. **9 Music / Guner 


Ария іг tha HS 4 Idea n diea 500—0 
Terry. вт 310 (сїй р130-118 pe" 
Terminal / Heath / Hardware Rey lew 


HARDWARE CONSTRUCTION (CONTINUED) 


{T-1024 kit. Hogpoian, Jemes. аг 155 М6 
кы, ваз Hardware Review / Terminal / Viden 
sp la 
0191601 лер ВОВОА (Try this computer on for 
siae). Clarcta, Steve. art 2:3 Mary? 
24-12 еве Sicrocomputer System / Hardware 
Review / BOUQ 
RGS (ДА microcomputer kit. Hagenson, James, Ar 
i;i 5ер75 pbh-39 4% Hardware Review | 
Sicrocomputer System f 
SuTPC 6809 Microcumputer System. Кати, Tom 
hr LJ ci Jandi 02162222 eo Hardware 
Review / SuTPC / GHUU 


INTERFACE 
313 music interface (and come music theory for 
computer nut&)*. Struye, Bill, art LZ 002 
Dec?? pÀl-69* 99 Inter€ pou / А16 
8088 processor for the 5-100 ous 
Canteall, thomas. art L3 5: оо 5 057-88 
eee 288 ) S«100 Dus / Interface 
Build a aerial ASCII word generator. Finger, 
Ronald. art 1:9 Мау 050-51 *** 
Interface / ASCII / Test Etut 1 
Build à super simple flopny-disk interface, part 
l*. Nicholson/Camp. art 6:5 HMayBl р360-115 
ки А. Olek Orive / Interface / 
Bibliograp 
Вы 114 а versatile keyboard rnterface für the 
5-100. Richards, David, art №2 5:10 06181 
р400-406 aaa Keybourd / 5-100 Bas / Interface 
But ld an uscillaycope graphics intertace*. 
on, James. art 13 1:2 0175 р-а 
"ideo Display / Interface / Graphics 
Build the BIT BOFFER*. Lancaster, Don. art 11) 
Мзг7б р30-39 «ar Interface / Tape Cassette 
Build the beer Budget graphics InterFace. 
Nelson, Pater. art 12 1:15 Қоу76 026-79 
“4. Graphics / Interface / 8082 
Build tnis economy floppy disk interface, 
Welles, Kenneth. art LI 2:2 Ғаз?) р38-43 
«ә» Intecface ) Floppy Disk Drive 
Building tna АС- 30 cassette Iu. Ling, 
багу, art 1:16 [№575 plid-liL = 
Interface / Таре Cassette / SuTPC 
COMPLEAT сара Cassette interface,  Hemansby, 
Маек. art LJ 1:7 №г76 20-6 «re 
Intarfaca / Tape Cassette / 60800 
Controlling external devices with (st 
comutera*. Bonen, Robert. are 1:8 Арг% 
paz-45 et Control / Interface 
Cross-pollinating the Appia || (serial 
кка. Caspbel}, Richard, art L3 4j 
Ape? p20.25 eon каза ) Serial 
laput/Gutput / Appia | 
Digital feedback loop berate displays}. 
Loomis, Sumner, let 1:3 Қоу75 рі4-4) ат 
fideo Oisplay / Graphics / Interface 
Digital minicassette controller. Kahn, dames. 
art 6:4 Арғ8і 056.92 9%» Тара Cassette / 
taterface 
Does anybody know what time it (c1.  Grappel, 
fobert. art L3 2311 Nov77 058-70 ә 
Clock / Interface / 6800 
Expanded digital voltmeter (Add cora H ts tha 
Ж И; Cfarcía, Steve. га! 
) A. 3-54 тее Test Equipment / Interface 
i — 


GRAPH: а gue for nim nics, part 1. 
S оп гарма: By ME. t 


inexpensive joystick (nterface®. Suschbech, 
Thomas. ort £3 2:3 ме”? 8-0 wo» 
Joystick / Interface 

interface a chessboard ru M-i. Tetera, 
Jeff. art L3 4:9 5ap/9 464 are бит 
/ Interface / КІМ 

Interfacing the 60 mA corrent toop. King, 
Walter. art 1:12 54976 pM-97 se 
interface / Printer 

Interfacing the [64 Selectric teysoard printer 
Tie tere KIM to typel*. Fylatra, Dam, art 
13 2:5 Went? 45-5?* *** Printer / 
Interface / [ЕМ 

Interfacing the 5-100 bus with the Intel 8255, 
Condesa, David. art 4:10 05:79 2124-16 + 
5-100 Bus / 8755 / Interface 

Interfacing the Sykes ОЕМ floppy disk hit ta a 
persona! computer (SWIPC) . hes, Pail. art 
13 3:3 Narla pl7B-184 *** Рїпрру Olek 
Drive / Interface / SWTPC 

uc interfaces. Clarcía, Steve. cal L3 

pl0-18 ?*** Joystick / Interface 

P сні -ta-dígital Pri for tha 
Apple (1. MHallgren, Richard, art (3 4:9 
5ер?9 р70-78 **"* Analog/Digital Ctreuit / 
Interface / Apple 11 

Nay igation with Miní-O: part 1, saftware 
Salter, Richard, art LI 2:4 Ap 'pi00-108 
wee) jntarfaca / 6502 / Navigation 

PADOLES: interfacing with modular braadboards. 
Combs/Fíeld, art 6:4 Арт p348-357 eee 
Digital sAnsiag Circuit / Analog/0tgiral Circutt 
# Interface 

Fanny pincher'a joystich interface. wWexler, 
Steves. art L3 5:9 54080 рё5-90 «та 
Joystick / Interface / KIM 

"n made вазу". Roberts, Stevan, art 61] 
dant? р104-109 +a Music / Interlaca 

Programmable character generator, part 1: 
hardware. Weinstein, Larry. art 3:5 №78 
979-20 *** Video Otapley / interface / 
(haracter Generator 


16 Bit 8086 Multi-User Microcomputer System 


| TM 
$7595 р/ М | ONLY 
FOUR w 51899° 
USER C PER 
SYSTEM USER 
| 1/2 MEGABYTE 
THE ОР MEMORY 
TEC 86M | Г TWO 8 INCH D.D. 
FLOPPY DISKS 


STANDARD FEATURES 

16 ВТ 8086 CPU - Processor performance is the most critical element in a Multi-User System. Speed, power and the increased 
throughput of our 16 Bit B086 CPU are just a few of the reasons why our TEC 86M Multi-User Systems really perform. 

1/2 MEGABYTE OF MEMORY - The second most important factor which affects system performance is available user memory. Our 1/2 
Megabyte, four user system gives each user well over 100K Bytes of memory, eliminating program size compromises which 
lead to poor Multi-User system performance. 

MP/M-B6"" COMPATIBILITY - The TEC 86M includes а ROM Boot for MP/M-86™ and is designed to provide optimal support for 
MP/M-86™. The MP/M-86™ Operating System is available separately from Tecmar for $600. See Software Options listed 
below for important MP/M-86™ features. 

FULLY INTERRUPT DRIVEN - Тһе TEC 86M provides terminal and disk МО interrupts to MP/M-86™, allowing for maximum system 
performance in Mutti-User operation. 

TWO 8 INCH DOUBLE DENSITY FLOPPY DISK DRIVES - The two Double Density floppy disks total 1.2 Megabytes of storage. Options include 
double sided floppy disk drives and Winchester drives. 

FOUR SERIAL USER PORTS - Four serial user ports are provided. Each port can be independently set for speeds from 50 to 19200 Baud. 

MULTIPLE PARALLEL PORTS - Parallel ports are provided for operating printers as well as other parallel devices. 

EASILY EXPANDABLE - The modular design of the Tec 86 and Tec 86M assures you of continued system expandibility. All options are 
easily field installable. Available options include: Memory 64K and 256K, additional users, double sided floppy disks, 
Winchester 31 Megabyte hard disk, terminals, and printers. 

ATTRACTIVE DESKTOP ENCLOSURE - Tecmar Single and Multi-User systems come in your choice of an attractive desk top enclosure with 
wood grained side panels to blend nicely into your office surroundings, or an industrial quality cabinet for more hostile 
environments. Rack mount enclosures are available as options. 

ONE тр — - Tecmar Systems are fully assembled and thoroughly tested. All Tecmar Components carry a full Оле Year 

arranty. 


SOFTWARE OPTIONS 
MP/M-86™ - Multi-User interrupt driven Operating System for the 16 Bit 8086 TEC 86M Microcomputer System. FILE PASSWORD 
PROTECTION - Access to user files can be restricted to require proper passwords prior to access. CONCURRENT FILE ACCESS -Files 
may be accessed by multiple users, each reading and/or writing the same file, with protection provided at both the file and the record 
level. FILE TIME AND DATE STAMPING - Files contain creation, and modification Times and Dates for ease and accuracy in determining 
the latest or most useful file versions. PRINT SPOOLER - Files may be submitted to the System Spool file for printing. This frees the 
user terminal to continue operation during the independent printing function. 


LANGUAGES - BASIC-86'" FORTRAN-86™ PASCAL-86™  CBASIC/86'"  CIS-COBOL'" PASCAL/M86™ FORTH 
"МОТ INCLUDING MP/M-86 and User Terminals. 


OTHER FINE $100 and APPLE PRODUCTS AVAILABLE, INCLUDING: 
ANALOG to DIGITAL CONVERTERS (12, 14, 16 bit accuracy; 30, 40, 100, 125 KHz Conversion rates; 16 to 256 Channels; programmable 
gain; timer/counters). DIGITAL to ANALOG CONVERTERS (12 bit accuracy, 3 microsecond conversion her 8086 CPU Board, 1/0 Boards 
4K/256K Memory Boards, Real-time Video Digitizer and Display. Complete Systems also available for Data Acquisition, Video 
Digitization, and General Purpose Applications. 


OH ш 000 т праны imas пати к MEE. АПШЕ ad POLI n 
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CONSTRUCTION (CONTINUED) 
Quad termine! interface. Alpert, Stephan, art 
TI" р116-105 +» tarerface / Termina! 


Remote termina! (Come upstairs and be 
respectable), Líareia, Steve. art 2:5 Way?’ 
250-54 "=e Termina! / InterFace / Saria) 
Input/Output 

Serlalize those biks From “a keyboard. 
Hallar, George, ort 1: May р36-37 *** 
Interface / Ser bal „съ ] Parallel 
Input/Output 

Simplified Omega riceiver details. игл, 
Ralgh. aet 2:3 Mar}? p0- ris Interface 
| May igation 

Stretch that 6800 clock. enshaw, derry. art 
1116 ес p42-46 "== Clock / Interface / 


Telephone ‘a м. hy computer. . Edpard, 
art 5:1 22-128 ы” ntarface / 
Te lecomaun — ы Р Тегтіла1 

Use your television set as а vidaa monitor. 
Laos, Timothy, art 4:2 FPeb/9 раб-54 oe 
(ideo O(splay / laterface 

why walt? Guild а FAST cassette Interfac 

ing, Robert. art L3 1:11 A5 "746-53 
oe Тара Cassette / [ntarfaee 


MATHEMATICS 
Auiid tib mathematical function unit, part is 
hardware. Guthrie, R. Scott. art 1:13 Хар? 
226-33 *** Мама! ісу 
Butta this msthematica! function m. 2: 
software. Guthrie, Я. Scott. 1:14 
0с578 p?&-B] *** Mathematics / Programming 
[astruction / В080 
How to eu tiply in a wet кїй, m tr к or 
details. Sryant/Swasdea. art 1:5 Мдуга 
plüá-114 "+" Mathematica / STFC у 
Micraprócesaor 


TRS-BO MODEL I 
Buvila а low-cost езү! Interfaca. 
Ciercia, іт ji É- 
ж Apple Uf / Voica Synthasin / Made 


80114 an vealimited-vocabulary speech synthesizer. 
Ciarcia, Stave. col 11 &:9 5291 938-50 
*** Ynice Synthes(s / TR5-BO Model [II 

Build the 0115-80: —— eapansipn and 
fioppy-dísk contro! (TRS-BO). LClarcia, Steve. 
col 6:3 MarBl p35-57 *** Disk Cantenllers 
) Minidisk Drive / TRS-BQ Model I 

Cassette Interface switching Dos for the 741-804, 
Anderson, Craig. art 3:11 Mov? 9160-16) 
ат Tape Cassette / Control / TAS-50 Model І 

Computer 1109 ak: Ciarcta, Steve. cal L} 
5:12 DecBO р44-20 "98 Tert Equipment / 
TRS-80 Model | 

Мова in on the rangel. Clarcía, Steve. ed? ki 
5:11 №180 р18-64 ** Control / Interface / 
"45-90 Nadel | 

Ыы — Ai и!» св Cus 
ыы araligi ports 
Steve. co! 5:5 Ma EL иеа Vara! 181 
Input /Dutput ; Tis n A. [ 

1/0 expansion for the ТЯ5-00, part Zt seria) 
parts, Ciarcia, Steve, col 5:6 JunBü 
pes wee Serial Loput/Output / TRS-8Q Mode?! 


HAROWARE MODIFICATION 


8502 gets sicroprogranmable іпеігисііпт5. 
Marrod, Dennatte. art 13 5:10 taD 
p282.285 ee 6502 / Pragramming Instruction 

Add dual trace and dalayed sweep to your 
oscilloscope, Stetson, Robert. col 6:9 
5ераї 2428-43] "14 Test Equ ipmant 

Мрһа lock for т АСИ keybosrd, Conboy, 
Terry. art 5:1 Jaw p186.]58 эз” 
Keyboard / АЗ] 

Autio aeter for TRS-80, Willer, (avid, co! 
5:2 Feb8O р172.174 Өө Tape Сизана / 
тӣ5-80 Model 1 

Cassette lives on: ам alternative to fiopgy-disi 
mass storage. Cock, Emory, art 5:5 Mayat 
012-18 * Tape Cassette / Malntenanca / 
Information Storage 

Challenger writes on Compriot. Carlson, Edward. 
сө! L3 6:4 AprGl р10-112 see trintsr { 
Interface / 051 

Da you need the rer] time]. Trollope, Gregory. 
art L3 2:11 Nov?7? 28-189 *** Clock / 
MIKBUG у 5800 

Fin far khe Dazzler. Saltrush, Michael. col 
4:4 Арг79 p247-248 ате [Lromenco 

Farcing tha 180 starting address. Sodersteam, 
Randy, са! 6:2 FaebBl p?RB з= 1.80 

Giving КІМ some fancy jewels (remote display 
taard|. Grater, Ràbért. art 2:7 2177 
pl2á- 27 э KIM? input/Output / LEO Display 

laproye TRE-BO disk operation; add a^ external 
data weparator. kline, Ken. col 6:5 Mayl 

2102-1084 “е-е Disk Controllers / [95-50 Model 
Ги Mintdizk Drive 

эру ®odificetion. Macomber, George. ari 
:6 feb76 р]Б *** Keyboard 

Making an H9 understand lower case Frye, 
George. col 1:9 бер? pla? tea Heath / 
Lowercase Modification 

Medifying the SeTPC computer (Гог 6809 
operation). Weaver, Thomas. ігі 6:7 Реа 
pii2-334 *** ЗЫТРЕ / 5809 

More colors for your "a M Wabxon/Wornidk. art 
11 4:6 Jun79 аға Color Graphics у 
High Resolution Graphics / Appla ІІ 

Mounting a nager tape reader. Bryant, Jack. art 
3:1 Бай pll ma Paper Tape Reader 
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Yogesh. art 1112 
HAROWARE REV IEW 


HARDWARE MODIFICATION (CONTINUED) 


А on ы. pm 920. e ae nm са | 


xl 

Ratio Shack's ent өз thé 185-00". Li, 
Terry. cab 5:10 Des8y р1а2- Ser 195-85 
Nodal 1 / SON 

Separete your ayo {Raw {0 кт) в TY monitor}, 
Aasen, David, art 2:1 992-93 +e 
Video Display 

іар ег digital castetle tape үте Гаи, 
Burhans, Aglgh. arı 3:10 (ЖТА 142-143 
вее Тара Cassebte / Таа гасе 

Soup lag un e SwiPC (КІ. hi kes, Stave. art 
3:0 бе pi44-]46 ess Clock / SwIPe 

Speeding up MIKBUG 10 routines. Maure, T.w. cul 
4:6 "Чула р122-18 тае нк / 6809 / 
{прыш цч Е 

Switching ROMs Io the Falrchifs Ға evaluatian 
kit. Polonchas, John, ark 251 Шау)? 2180 
111! ROM 

True Confessions; how | relate ta RIM. ба а, 

226 рі4-48 »** уа 


8008; microprocessor update. Osher, Robert, Ar 
2:4 Apr!) 2110-11 "е 0008 / 
Mi Cropracessor 

About the cover (calor grsonies an the ТҰ 
Dazrler). Melmers, Cart, art 1:10 ЖМ 
рё-7 кав Color Graphics / Craosemeo / High 
Resa lut ton Graphics 

Altos ACSEOQU pingle-board computer, hhe, 
Mark, № 5:1] №0 9158- 170 жеж Atras 

Agion £7800 Printar: 4 user's report. Sonen, 
А... hr 11 3:7 №178 р28-29 #** Printer 

Big beard: а 180 system in КИ form. Thompaon, 
David. № 6:9 Sepül p52-56 + КИ 
Buliding / I-BO / Microcomputer System 

mice he Heath HB Computer. Podugka, Phul. 
art [1 4:3 Mar?@ р1?-}1+ e Heath / Kit 
rare | Microcomputer System 

COSMAC VIP, the RCA fun machine. Welsbecker, 
Joseph. іт 2:8 Aug?? p3)-32« өзі СОК / 

Cassette transporta far the "Roti Your бил” 
hobbyist, Freeman, Williaa, art 2:3 Мае 
pih- өзе Tape Cassette 

Cherry pro keyboard, Parker, Dan. ort 311 
№172 p232-234 Keyboard 

Chip off the olde POP 8/C: the Interstii 146100 
part 1. Nelson, орет. art 1:9 May/b 
250-58 *** NHMicroprocessar f !MBlOO / PDP-8 

Chip off the cide РОР 8/6: the Jnters?] 148100 
part 2, Nelson, Robert. art 1:10 Мо? 
098-52 *** Micropracessor / 145100 у PDP-8 

Circuit for 2-805. Suding, Robert. art 1:14 
Sep?6 62-7] 49% Microprocessor / 1-80 

И VIC 20 eicroctosmputar: в low-cost, high 
perforzaoce...compater* , mh Gregg. hr 
6:5 Маубії р46-54 *** 112.20 

Comparing floppy-dich drives by software 
£imulation, Wendza, Dennis. art 11 5:5 
Мау40 р1}0-140 %%» Floppy Diak Driva 7 

t ДД НЫ Ta st Р "и А 

olor 9051 (Color graphics on py ре 
51). Üwyer/Critchfield. art 315 

EH ave Compucator / Calor üraphtes / 
Ócroecomputaer Syrtes 

Date with KIM, x Richard. art 1: 
Мау? 05-12 *e* KIM / Microcompular Sysztee 

Ease into 16-bit computing: get 16-bit 
erformance from an B-bit computer. Ciarcta 
кече, col 13 5:3 HarBÜ 217-32 *** Boda 
/ WMcropracessar 

Epson MA-BQ amd ИК- 0 ES Cohan, Cavin. 
hr 6:5 Наубі p22-M тта Printer 

FB system (microprocessor урбаіе). Saker, 
Robert. fir 2:2 Feb?? рфёй-95 one 
Microprocessor 

Genere) Instrument CPI6GO. aker, Robert. art 
HA, Ма'76 246-51 *** Microprocessor / 


H-P 65: 2 ants smallest comparer Xy 
Aelson, Richard, art 1:4 бесте, ON Ыыы 
Calculator 

НЕС: в literate calculator?, mm. ürian. 
cee danSl 218-19 ** Calculator / dar 
odes 

hard-disk explosion: high-powered Mass storage 
for your persona) computer, Manual, fom. art 
5:8 А p58-70e вее Hard бін ине 

Meath H-]4 printer. Agha, Bredferd. hr 6:2 
FeBBi p25i-250 te Printer / Heath 

Meath AHS computer. алайа, Маг. hr tl 5: B 
AugiD 45-55 #09 (сай) 

Meath slérapracestor d Lx Whin, 
Ш.н. ftr 3:1) ам? Э e «Computer 
instruction / "M aii M raa ) Heath 

Мен Таст -Раскаса ' = пен persona) chmputer; ihe 
НУ 85°. hargan, yox ri hr Li 5:3 
Maró 62 чае — Hp.-B5 / Hiceocamputer 
Syste 

low to choose в microprocessor, Frenzel, Lov. 
art 3:7 МІН pijM-150 *** Microprocessor 
7 Consumer information 

[8M personal computer; first teprescs (ons. 
Lemons, Fnil, hr 8:10 xta] p26-34 № 
Microcomputer System / IRM Pa&rsonal Computer 

Integral Data's Papec Tiger 460, Wt] ber, 
Eliakim. hr 6:10 Octal p1/B-302 = 
Printer 

Intel 8086 (and the 505-96 тура ЖЕ КҮЗ], 
Ciarcia, Steve. есі 4:11 Мот 

/ Wicroprocessor 

Keep PACE with tha times, Baker, Robert. art 
1:14 05:1 281.86 *** Microprocessor 

Mateos ALT.266 video board (product description). 
Ruple, багу, hr 1:5 Мау? р24-30 
He DU no # High Re«olation e ) 


HARDWARE REVIEW (CONTINUED) 


Mauro Pryat рї фт, s Mark, № 6:16 
Octal p3H3-3MM 99 Рок 

Macro-Scan Corp Баг code ABA Merkit, 
Pewdarick, М 3:4 ИВ р1ВВ—187 wes’ Bar 
Cabe t 

Micrgice computer, Searls, Delmir, br 6:8 
ford 6-42 *** Wivroace 

ы, a өр display. Deme, Mack. fe 
МП Жу р196-202 99 Piden Display / 

Wn h Revolution Graphics / $-100 Чы 

НС PC-BOU]; 4 mew Japanese personal computer, 
rope, fr @;1 Jendl piz-fa “ет” 


Ç- 

New Aitalr GU, Vice, Joset, are 1:6 Ғяр?5 
р62.45 ом Altair / Microcomputer System 

Қам Sini-aicrucomuter &ystem: the Digital 
Egu pent Corporation 151-11, Baker Robart. 
ark 1:5 АМЕ 012-28 e L5]-11 / 
Microcomputer System 

horal 750 ey description: Tre Nowa) 760). 
Mauck/Naih, № 2:9 59077 2-8 see 
Microcomputer System 

051 (moda! 300 computer training board ~ prüduct 
description). Gaker, Robart. rol 2:1 ди 
34-95 tee 05| 

PEF 2001 (User's repore: the РЕТ 2001), ув, 
Пал. № 3:3 М 2114-12? тет PET / 
М\устосоеры ны’ System 

Panasonic алй Quasar hand-neld compu tars. 
Milliams/Mayer. br Gsi JanBl p34-85 eee 
Hand-held Canputéer / Fiction 

ч il the 19-6! pragrimmanie calculatar, park 
1. Robert. art ізі Marty 0196-04 
ese ели 

Preview of the 21-9000. Rangili, Ira, art 4:3 
Маг79 p80.9| ғғ. 1.8000 / Microprocessor 

Processor Technology ҰШИ-1. Anderson, B. ar L3 
1:16 07 piy wee Video Display / 
Altair / 1МБА] 

Put the "do everything” chip in your nert eur 
(TM5-5501]. Baker, Robert. ort 1:11 dl? 
80-44 **” Містобтосавеғ / 145-550] 

ЯАМСВАМ memory module for thw Atari, Байстагї}, 
Mark. hr 5:5 тА] р74.26 тае Wemary / 
Atari 

Aadio Shach'a Dairy wheel Printer I], Коўуз, 
Yvon. be 6:2 faba] 230-34 Me Printer / 

Recognition for Heuristics Speechlab. Farf tet, 
p hr 2:9 Sep?) р50 *** Speech 

көріне / Altafr 

SC MP 1116 а gag. Baker, Robert. art 1:11 
m р76-79 "ee Sos f Microprocessae 

SOL-20 (User's report: the SOL-20). Barbour, 
Dennis. № 3:4 Apr?@ pl26-110 »***& Sh р 
Microcomputer System 

48-52: another sorde" $ зла Пек". Flippin, 4. 
üradiey. art 1:8 Apr7& p3b-4] тн 
Caley lator 

5МТРС PR-40 atphanumeric printer ігетісе). Кау, 
Ж hr 2:3) ше! 8-44 за Printer / 

- > 


a erat ВО. Меса тые, domm. hr 61 
„102 ін» sinclair hi 

sd 9 o "background information. BNampil, 
iré, art. 1:15 Мом 9596-59 аза Graphics у 
High Resolution Graphics 

Superboard 11; à surprising single board сары Ше 
from 051. Morgan, Ühristopher, cot 4‹% 
May?3 25-51 051 

Synertek $ysLems кт. termina l-on-a-boar 4. 
Қона, Paid, hr 5:10 0450 292-48 зв 
Terminal 

TOL system monitor board: а wrilàr's view. віне, 
Bradford. ће 3:4 А 210-18 see 
Aicrocompy tar po 

Teleterminai fly Reader paper tape raadar (Com 
fly with AIM}. бітрып, Rick. № 2:6 dunt? 
М р *** [nformation Storage / Paper Tage 
vader 

Teaas instrumenta TMSO9900, Baker, Robert. art 
1:9 Apr?h phi- өз” 9500 / Microprocessor 


Time has come to talk. — Atmar, Hirt, art 1112 
А976 p265-33 *** Voice улл: / 

User's reaction to the ge computer. Врум, 
Robert. hr 3: Хамт р86-93 SOL / 
Microcomputer System 

lisgr'g report on the Intercept Ur. Landre, 
Henry, sri 2:12 Dect? різһ-190 =ar 
Microcomputer Sys tes 

Wetcome, (8M, Lo persona! computing, hr 1:4 
Dec?5 р eee [RM 

Zilog 200. Hashizune, Burt. Ar 1:12 АБ 
р38-38 "m Aberoprocessor / 1-80 f 


а 

Astral 2000. hr 1:15 Noe7b РНИИ т 
Hitrotowputar System ў 5600 

Preview of the Motorola 59000, Вагата, A. 1, 
ert 4:9 Aug79 р1]0-174 == yoga у 
Microprocessor 

Systems of mare (MEBOO from Caldat Design 
Asspe latex). М 1:10 3976 2105 -148 Un 
БЕХ) / Microcummiber System 


#080 
D*gitk! Group BOUOA [Try this Computér дл 
IM; Ciarcia, Steve, art 2:3 a 
14-101. 4!» Hardware Construction / 
ies 1АЙ бұға / 8000 
WSC BOBO» Microcomputer às a personal system, 
Barbiar, Ken. № 1:13 5ap7b pá4-49 "ға 
Microcomputer Systam / 8060 


APPLE ІІ 
fe ti (зува description). Моғп? 
- art 2 ө ay ptus № Ауре iL 


Бул. 
14 
Nitrucomputer System 


New! KLONDIKE 2000 
(Trackman) Gold is hidden in the desolate 
caves of a mine in ле Martian desert. You 
discover the secret to gaining the loyalty of 
hostile robots quarding the gold. But you 
must fight conniving opponents and carry 
your gold out of the mine. Suspense! 
Excitement! Treachery! 

#10209, Apple II Disk, $24.95 


New! TRS-80 GALAXY OF 


GAMES (Dilley, Savolaine and 
Wilkerson) À real bargain - and hours of 
fun, too! HANGMAN - The most famous 
word game - you'll get hung up on it! 
ONE-ARM-BANDIT - A home version of 
the casino slot machine. SKUNK - An 
exciting dice game! You get "skunked" 
when you roll no points! JACKS - A card 
game in which small is great! Trade high 
cards for low ones and win! #09903, 
TRS-80 Models I and Ш, $14.95 


ORDER TODAY! 


Hayden Book Co., 
50 Essex 5t. Rochelle Park, NJ 07662 


Please send me the software checked. Residents of 
NJ and CA must add sales tax Name of individual 
ordering must be filed (п Offer good in US only 
Payment must accompany orders om РО Box 
numbers. Prices subject to change without nofice 


[3 Enciosed is my check or money order 
C Please till го my Master Card or VISA account # 


Interbank * ss Expiration ГА. 


С 07004 Г] 07403 O 10205 
С} 07009 Г] 09809 Г] 10709 
L1 07012 Г 09903 L] 10909 

Name 

Address 

City/State/Zip 


геегдеавегевеетезввазәоаіззаовесевезсеваесанвевайавтев 


Б 12/81- 009 


тәвстеттевотечтстеязеовртеитетевто 
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New! TETRAD (Hess) Now try 
3-dimensional tic tac toe, and enjoy 
beautiful color, surprising saund, and a 
choice of 3 levels of difficulty. A real 
challenge that allows 76 winning combina- 
tions. TETRAD adds а new dimension to 


Stocking Stuffers 
FROM HAYDEN: 


New! MIND THRUST {Sackson 
and Wazaney) Match wits with the 
computer! Be the first to complete a chain 
across the board. Switch sides at any time 
and control your opponent's pieces as he 
controls yours. *07403, TRS-80 Level 
Н, $16.95 


Coming Soon! Atari 


Version! REVERSAL 
(Spracklens) One of our most popular 
games! This version of the 200-year-old 
game Reversi features 27 levels of play 
and high resolution color graphics. Written 
by the authors of SARGON II! 

#07004, Apple П tape 

*07012, ATARI tape (soon to be 
available) each шре, $29.95 

*07009, Apple II Disk, $34.95 


Coming 5oon! ALIBI 
(Trackman) You must interrogate sleazy, 
intelligent, treacherous and deceitful 
suspects to solve dreadful murders. Cases 
become more difficult and the number of 
suspects increases as you become more 
skillful! The best detective qame for micro- 
computers 


#10909, Apple П Disk, $19.95 


Coming Soon! STAR 


TRADERS (Trackman) Just as 
centuries ago merchants loaded sailing 


a familiar game as you battle the computer Ships with gems, gold, herbs, and spices to 


to get 4 in a row in any direction. 
*09809, Apple H, $19.95 


Available at your 


trade throughout the world, so can you 
load your space ship with computer soft- 
ware, uranium, precious metals, etc., and 
travel to distent planets for the best deal! 
Who wins? The one with the most money, 
of course! 


local computer storel +10709, Apple Il Disk, $19.95 


For Orders, Inquiries and ey Support. Call Toll Free 


HAY DEX HOTLINE 


50 Essex Street, Rochelle Park, NJ 07662 Book Company, Inc. 


Circle 180 on inquiry card. 
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HARDWARE REVIEW А m 

Apple 111. Chris. hr Ш 5:7 W180 
p59-54 tre M 111 / Microcomputer System 

Apple to Byte: ane user's review of the Agple 11. 
Helmers, Cari. hr 3:) =ч 8218-46  *** 
Appie 11 / Місгос ter 57 

Маслака Softcard. My Mork. № 6:11 
MowBl р152-162 жее 7-80 / Apple II / CP/M 

Mountain Computer's MosicSystes. Moore, Robin. 
fe 6:7 №101 рб0-92 **" шс у la i1 

Үйден Keyboard and display ennancer. Pelczarski, 
rr hr 6:7 МІН 9354-356 **^ Video 
Display / Apple il / &eynoard 

Ag Muric Synthesiger,  Levine/Mauch?y., 

8:12 DecBi р108.128 +e Muric / Apple 


CONTROL 
trel 8275 ОЙТ controller. 
4:5 Иау?79 pli0-148 "ea 
Percom's Doubler. Ketiy, Mahion. м 6:7 МІЗ! 
pi44-352 += Disk Controllers / 195-60 Mode! 
I { Aintdisk Drive 
Sing в chip video controliar. Haas, Sob. art 
&15 May/9 р52-75 *** Ұры) Controller / 
integrated Clreutts # Design 


Tennant, Chris. art 


005158 
жа» chip video ccalroller, Haas, кө. art 
9 p52-75 әз {фр Controller / 
Taija Circolts / Design 


GANES 

ҢР-67 and HP-97: Hewlett-Packard ‘s ретин] 
tomputers®. Pearce, Craig, art Ш 3:6 
Jun pli?-]17 *** Caleulatar fon 

Мам АЖ-да now Мармара computer languag 

- IE Pournelle, Jerry, col eile pm 

ке -457 99% Languages / Software Bevtex / 
aee s 

Pocket commuter?. Carbrey, Bruce. hr 5:42 
Песій р244-262 е Calculator / Games 


HARDWARE CONSTRUCTION 

Assembling the M9 video terminal. Steeden, 
Terry. art 3:10 КІЛІ 9130-135 Ті 
Terminal / Heath / Hardware Construction 

Ci-1024 kit. Hogenson, James. Мг 1:5 Jan? 
р92-95 =ne Termina) / Hardware Construction J 
deo 81461 

Digital üroup овал (Try this computer on far 
8124). Сіресіп, Steve. art 2:3. Mari? 
90114-1]]* *** Hardware Construction / 
Microcomputer System / 8040 

405 DOBA microcomputer kit. Қойтас, dams. hr 
131 $ер!5 218-19 °** Microcomputer System 
{ Mardware Construction / 8008 

WTPAC 8909 Microcomputer Syrtaa. 
№ 6:1 Jandi р215-222 +» 
tarcwere Construction 


Harman, Tom. 
ИТС / 6809 / 


ӨМЕ processor on db: 5-100 bus, part 1. 

uen Thomas. art 5:9 р46-6А vee 
/ %-100 Bus / Interface 

К... T TV get М. а video monitor, Fylstre, 
бал, art 3:5 Wap? pile we Video Disolay 
/ Interface 

MERLEN vio. Interface addy а visual diaension to 
yar Altefr or IMSAI. ^r 1:15 Wov?76 р62-54 
атэ» үес Display / [ntarface / Altair 

(hin Sctentif ic CÀ-15 universal telephone 
interface. Williams, Gregg. hr LL 5:8 
іш 240.44 are interface / 051 / 
Teierommunirations 

Put your computer to work (cassetia controlar). 
Woch, HIT]. Ar 6:2 Рева] р102-10) *** 
Таре Castette / interfaca / Altair 

Чапа the PolyHorphics video intarl'aca. 
Wenz latt, Wayne. art 2:12 [ме?Т 21-1 
# Pidpa ору / Interface 


MATHEMATICS 
Matter crumhing prucesior [MSC MAST109). 
м, Meter. ot Lt 1:4 wn pás.-y4 
өз» MWicroproceiio" / Mathematics 


SOFTWARE REY (EM 

Кем software, пан hardware computer | 

and gamer, Тәшіш 11е, Jerry, cal 

pát9.45) veo Languages 
біле 


атрадау 
6:11 Мов 
Süfileare Reeibe г 


125-80 NODEL | 
Éxatron Slr Ingy Floppy ша g 
(ағ зоб, deita, № 611 ТЫ ну 


E o d Storage / тїз-ф@ Model 1 / Struny 
oppy 

Micro Маг фа Ро оро acm I" du 
Gray, Stephan. hr 6:3 ate 
Light Pen / 185-90 Mode | T 

Vertne’s Doubler. telly, Hanlon, м 6:7 iii 
р144-15; ее pig Controllers / THS-HU Rote! 
1 / Minidisk Orive 

Radio Smach 105-80: an owner's fuporl, wid 
Dan. hc 31:1 Agr? 43-6] = 
і / Microcoepulee іу:іше 

TAS-80 speaks: ү. ІС io drive а speech 
perum. «еді Viana (Fons. art М 4:19 
е. р 113-129 Vulco "үлінебі6 / 195-00 

5-40: Badio Shack's new ent^y Inta X е 
compytar wirket, m" Vr ze cni 
hoy? T 949 жаа TRS UI 

lires mew computers fron ere Shack ng ith. 
Color and Pockoc). Мен, Stan. 
340 ООШ р177-130 не 195-90 Muoel "n $ 

TR&-BO Color / TRS-BO Pocket Computer 


December 1981 © BYTE Publications Inc 


HASHING 
Easy to use heshing Function. Kinzer, Don. ark 
12 4:10 979 pZ00-204 ee 6800 / 
Pragramming instruction 
Making hash with Eabies. Rallhoff, Terry. art 
L3 ?;1 Ал? plB-30 "tr Programming 
ди ? В080 


Mind over matter: add Sigfaedback pet 
comguter, Cíarcia, Steva. cel ny ys 
р49-58 пө contro) е. Analog/Oigitel Circuit 
- Hardware Construct 


um the HJ video terminal. сео, 
Tarry. art 3:10 СИЕ р130-115 eee 
oe / Hardware Construction / Hardware 

Bullding the Heath НЕ compu Робина, Paul. 
art [1 4:3 Им ee * 11: ен 
/ Hardedre Rev мы / Ligen ый Sys 

Meath H-14 printer, Reha, Bradford, A LI 6:2 
Ривз} 53-260 *** Hardware Review / 
Printer 

Meath H-89 computer. мі, Hark, hr |] 5:8 
Mugio p46-Sh "**" Hardware № lew 

Heath оронг ф-т = Мііп, 
у.м nr 1:11 Nov? pl 0 «ғ Мәгіміге 
Review / Computer Instruction / Microgpracessor 

Making ап HS understand tower case. Frye, 
еселі col 3:9 Sep?B pià? ота Hardwire 
Modification / Lowercare Modification 

РМГ: à пен approach to Front panel design, 
Letwin, Garden. art 3:10 06175 р70-84 ove 
Mon ка" / Software Review / LED Display 

HEWLETT -PACKARD 

Generating bar code іп the Hewlatt-Pachard 
format*. McNeal, Thomas. art Lj 6:1 Jangi 
pi4B-17p *** Bar Cooma / Calculatar / 
Convers ions 

Graphics fundesantels. Sandifur, Kathleen. art 
L$ 6:10 05481 р296.300 *** Graphics / 
Programing Inatruct ton 

Minimizing curve-plotting calculation. Bowker, 
Timothy, art 18 6:12 Qec?9 р]34-142 ete 
Plotting / Pr ата Instruction 

Woniterative digita) solution of linear transfer 
functions, Finlay, Bryan, art Ll 4:12 
Dec79 1144-1566 *** Mathematics / Simulation 

Rotat lon una чын И desig ИН, Л Bates, 
Semel. col 
Graphics / Ж-Қ. 

Variable сура converter for numerical 
Moskowitz, Mike. col th Bu Е 
p2/1-2)2 *** Conversions / Programing 
Л» Рр BASIC 
сінді. 


5 byte hexadecim] to ASCII converter, 
Мініп. co] 13 ie dunt? реба 
Convertions / ASCII / 3080 

8 nm Maxadecisma| readout. Burna, RR. art 

Aug?7 pll4-118 +e Hardware 
аи оп / LED Oisplay 

а 16-bit hexadecimal to decima] Ск qn 
Young, В.А, col 13 6:8 Аш 2413 tie 
Conversions / ALH 

Bulld an octal/hexadac ima] output display. 
Ciarcia, Steva, col 3:12 78 сее em 
Hardware Construction 1 Input 71: 

Ену im d ме hexadec ina — 

ке = Welsbecker, Joseph. art 
i97 3; u2 8 2108 -122 eee Programming 
[et truction 2 COSMAC 

How tà da а mubar of Convers ions®. 

James. art L3 1:13 58076 a э 
Conversions / Binary / 8060 

Peat at pote {рокот recede ton’ valuas into 
memory). Parrin, М. col Li 4:6 79 
néi2.213 ға Utility Program / TRS-BO Model I 

Simple base converstons for the TAS-80, Curran, 
Jamais. col Li 5:1! №00 р145 eo 
Conversians / TRS-BO Model | 

HIGH RESOLUTION GRAPHICS 

Абы! the caver (color graphice ы” the IV 
баг Тег), taimecs, Car]. art 1:10 Jun? 
<= еен Colur Graphics / Cromemco / Hordware 

үлен 

Add inis graphics display їп your system. 
fatchtach, Топаз, ert 1:15 Nn 032-39 


ant 1t lar. 


UM, 


таз Hardware Construction / Graph jcs 

Colorful future ot lhe gl Computing. Helmers, 
Carl, col 2:10 (ci?! %» *** Viden 
Display / toler aud / Color Display 

Computer art (About Line Cover - colar graphics 
ite on ё GRASS умт).  Defanti/Tetz, cot 
2:10 ікі?! p2?.25 "те are у РР] | 

аллее string ert for the pple. = {9 15. 
col 4:4) Moy00 pé?.6] *** Color Reapnice / 
Art # apple 11 

чада contra] steuclures for йазу clectronic 
уши ліга тим. Defanti, Thomas, әгі 5:11 
fowl  g90-106 99% Languages / Color Graphics 

Matra 1.266 video baard (product description). 
Rupie, Gary, пг 2:5 fayli pzà.M) = 

Harder Ав (чи / Video Diaplay / 5-100 Bus 

m vides dispiay. Паһтйе, Mark, br |] 

Kll Wylit  g1u6-20? 49 Hardware Review / 
¥ideo Üi«play ) 5-100 Bus 

Microgrsagh, part 1: сә Жы, "aro bok fur я 
rástec-&can dispit E, ue E. Grady. art LÌ 
5:1] uvid рб. ses ‘catar Graphics / 
йеп / Video Display — 

"v pact ?: Mt. № y processor , 
Reach, i. Grady, arb L3 fec Bd 
9120-1144 азе Color Graphics / (lardwere 
Conskewetion / Video Display 

Micrograph, part Ji software and operat nn. 
Booch, E. Grady. ari 13 6:1 Jamil  p734-7303 

"" Color Graphics 7 Programing Instruction 


HIGH RESOLUTION GRAPHICS (CONTINUED) 

More colors for your le. Watson/Worniak. ari 
bà) 4:5 Jun?9 “ә” Color Grapaics J 
Hardware Modification / Apple II 

Photograph is alzo hard copy. Egbert, Dwight. 
art 3:5 78 р10-14 *** Color Graphics / 
Photography 

Fi¢tuce-perfect Apple. Roybal, Phil. art à; 
dansi p226-235 ** Printer / Apple 11 

Raster зал ee sugges Lion. балы, Тер: 
сө? 3:5 péd oft Color Graphics 

мин "н созан for mw Kopie 1. 
Partyka, Dave. col 11 4:11 №79 p63 яға 
Programming Instruction / Appie il / 
Conversions 

Some graphics background Information. Juampit, 
bra, art 1:15 №076 656-59 "> J Wigh 
fesalution Graphics 

Taree-d катт ional competer graphics, tl. 
Crow, Franklin, art 16 бы 3 М5] ры-т? 
wes Graphics / Three-Dltaenstonal Graphics 

Yhree-dimensibeal graphics far the Apple 1]. 
Sokol, Dan. art 5:11 Now) р148-154 
«ез Appie || / Thres-Dimensignal Graphics 

HIBHER CIRICATION 

APL and the greatest common divispr А: АР. alós 
агыс, Clastoo/Evans. col 4:5 
Мау? 9 p?205-202 **9 АР. 

Classroom demonstration: controlling 4 system 
with a microcomputer. Hill, Garnet. ari LJ) 
3:11 Wov7B pil2-118 ее Contrel / Science 

College i = he facility. Foster ‘Southern. 
агі 3:4 Apr7B р90-% "** Computer 
ағыс әп / Міс авт 

Computer assisted Instruction an 4 мег ter, 
Qavidson/et al. art 3:11 Мемти р%0- 
Computer Assisted Ingtruction / PILOT 

Getting probles-solving advice from а cospulac. 
Garson, James. col 5:5 May6) 0106-195 see 
Computer Assisted [natruction 

Intellectual ethics and software: an Inquiry inta 
tha nature of ideas... . Mabmers, Cari. cd] 
5:9 52280 96-10 + Ethics / Business 

Interactive control gf s videocassette recorder 
with s personal computer . Hallgren, Aichard. 
art L3 5:7 21808 pllé-134 eee Control / 
Computer Assisted Instruction / Interface 

Microcomputer аз a laboratory Jostrument. 
Cosgrove, Daniel. art LI 6:11 коді 
рй4-95е ste Science 7 Control 

Microcomputer (п tha dw ae science 
Curriculum, Mubin, Б.Я, 9:7 A180 
dt ee Computer hon ate instruction / 

ence 

Mierocomputergs in the aw: laboratory. 
De5i!enb, Robert. col 82 Febül 02740578 
wee Seleme 7 Altair 

"E Ag ut uet] uer Ан . үзі 2:8 

grr Pave crogrocessor / Computer 
Instruction / Education 

Minicomputer fair: tiny and personal, NA 
Donas!d. art 2:11 ұлы; р26-24 
Conference / Contests / < ейн 

Mates on teaching with eicrocoaputsers. Merton, 
Мы art 3:6 20078 р138-139 are 
Computer instruction / КЇЙ 

Teaching with a microcomputer, Gerhold, Gacrga. 
art 3:12 Dec78 pl?A-126 =т= Computer 
Assisted Instruction / Education 

View (rom tha lectern: what's wrong with 
уш = T today, Barnue, [агаў]. 201 

- m 5401-41? *** ШИ 


At los mechanical computers, part 1: sar) 
in ма, Эме. ғ 3:7 а 


Antique mechanical computari, part 2: Lath and 
15th century...marvely. Williams, James. art 
3:8 №078 090-107 ma Дороб 

Antique mechanical computers, part 1: the Torres 
Chess Automaton. Willlamg, James. art 3:9 
Sep7S p87-92 *4* Robots / Chest 

Emperor's old clothas [lecture бу the 1990 АГЫ 
Turing Award тілбеті. Hoare, Charles. art 
8:9 1 paid-425 е? реле 

Era af off-the-shelf personal computers hat 
arrived. Мейығ5, Cari. col 16 5:5 An) 
E өз» Microcomputer System / Аара if F 
ASTA 

Evolution of FORTH, an ипитодт —- Roere 
Char!os. art L? 5:8 А80 076-32 see 
FORTH / Languages 


First ten ыға of amateur computing. Lifes, 
Sol. art Ы) МІЗ pó4.7] *** 
History nf computers: the [BM 650%,  Raid-ürern, 


кепт. art #:] Мы?9 p238-240 *** [ВИ 
History gf compalera: the ТЕМ ЖИЮ",  Reid-Green, 
Keith. art #1] Jan?9 рі90-192 ч» JAM 
History of comeuting: the (BM 7070, Reid-Green, 
Keith. art 4:6 Jung plé48-150 *** ам 
How BYTE gtarted, Grea, Wayne, cal ісі бр? 
p9* Pee Publishing 
16 the Saalita]k-BDO system for rhildrent. 
E act &:В AugSl  pJ348-J6B эне 
Sm4lltalt / Programming instroctipe САТ агае 
ürigins of tha word “byte*. Boctholte, М, tet 
2:2 Feb? piás **^ Definitions / ГАМ 
üLlwr pr teMouteri. Lane, Б.В. col 4:5 
Мару ұ2і1.21: ee 
Personat ссоры? іні: an (dps whose Ehag h 

Finally coel, Isaacson, Portia, col аг 
Feb]? på» ama 
PniledeTphta's 179 year 014 andeaid. Penniman, 
Charles. art 1:В мой 290-94 эз» Robots 
Reflections of Entry into our third year, 
Helmers, Carl. col 2:9 Ыр?) phe see 
Pub lah ing 
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POCKET COMPUTER NEWSLETTER 
РО. BOX 232, Seymour, СТ 06483 


FREE PREMIUMI 


1982 subscribers will 
receive the special 
MATH1 package of 
PC programs. You 
qualify to receive 
this valuable free 
gift if you check 
sither box 2 or 3 
below! Dan't delay! 
Gat started learning 
how to enjoy your 
pocket computer to- 
day, Use this handy 
subscription card! 


SUBSCRIPTION FORM 


Г] 1981 Charter Subscriber (Issues 1 — 10). $20.00 for U.S. 
delivery. (U.S. $24.00 to Canada. U.S. $30.00 elsewhere.) 


[] 1981/82 Charter Subscribar (Issues 1 — 20). $40.00 in 
U.S. (U.S. 548,00 to Canada, L.S, $60.00 elsewhere.) 


С 1982 Regular Subscriber [Issugs 11 — 20). $30.00 in U.S. 
(U.S, $36.00 to Canada. U.S. $45.00 alsswhere.) 


Г] Sample issue. $3.00 in U.S. (U.S. $4.00 elsewhere.) 


Ordars must be accompanied by payment in full. We do nat 
issue invoices for the POCKET COMPUTER NEWSLETTER. 
Thank you for your remittance. 


Name: - 
Адаг: — 

City: State: Zip: — 
MC/VISA # Expires: =н 
Signatura: mc а СЕРЕНА 


SERVING YOU SINCE 1947 


Main Showroom & Offices: 
216 South Oxford Avenue 
Los Angels, СА 90004 


WE HONOR 
VISA and MASTERCHARGE 
TELEX: 6? 34 77 
ORDER OESKS open? Days a Weak! 
7:00 AM to 7:00 PM Mon thru Sat 
Sunday Noon to 5:00 PM 
Order Desks; (213) 739-1130 

TOLL-FREE TOLL-FREE 
(outside Calif.) (within Calit.) 


800-421-8045 800-252-2153 
Write & request our FAMOUS Catalog! 


Hundreds & hundreds of products-from man 
manufacturerisuch аз SON Y, CASIO, VICTOR, 
CODE-A-PHONE, MATTEL, SHARP, САМОМ. 
амі лгілі oa. . 100 many ta list here! 


AU poodi вој га ата Гр. тїнї a caper 
tectes ali пены MÍL wë are not герсог 
for typographical errori; wie eel meer oe bear 
any вур prices if the competion Aaa 

Мне goods tt foment 

Мільлпият shipping aod handing $4 95 

АН geders тілмесі to verilicatian and accepiance. 


Gircle 312 on inquiry card. 


HEWLETT 
PACKARD 

Retail Your Con 
3250.00 2565.00 
2250.00 1795.00 


Сг 


HPBS Мытасвптрвты 
HP-33 Micracampete 
ТІК Ехр-Матогу Module 
Draphies Plotter 7225 2450 00 2089 88 
Бейл Mod.1er7275 75000 679.95 
2511 B Impact protet/hey dty 3950.00 3295.00 
Option 020 ter 26318 150.00 129.95 


8 Disk Orives to choose Мом 
828075 1300.00 1149 95 
9895А B" Dual Drive 6850.00 5585.00 
braphici Tablet 8111A 2050.00 1699.95 


HP-31CV Mew 2.2K bylet mem ~ 00 
HP-41C Calculaia 250 00 
Caid Reader tat A1 CV/C 21500 
Рен lor 41 СУГС 38 
Optical Wand lor 41CV/C | 
Quad Pam equal 4 Mam. Mods 95 00 
Memory Modales lor 410 


НР.97 Progrmble Printer 
HP-67 Pragrmbis Calculator 
HP.3AC Pregirmble Scuntlic 
HP.18C Pragrmbls Bus Н/Е 
HP 12Е Adv. Scientific 55.00 
HP-17E Business Му тт, 15.00 

Wa carry а large inventary of Libraries, 

accesories and sugplin 


750.00 
375 00 
150 06 
150.00 


" We are an AUTHORIZED SERVICING 
APPLE DEALER 


18K - 12K —40K -36K - 128 K 

Drive with enntraller 005 2.1 ami оын, . 
$0 ealumn cards - 
Dew Jets & Quom Баролы = 
DC Hayes Micro madem И 
ын шім... 
Drgphoes Тәфін 
Pascel and Fortran 

Languages 
VhiCalc and more and mots d 
APPLE И! 96K and 128K "CALL US” ^ 
Ash Гог Pachege One to Thie Special Prices! 


29500 258.95 | 


| Patetwonal Computers 


Convert your IBM 
Selectric /Electronic 
into a letter 
quality printer for 
under $600 


Driven by 
any Micro 


or Mini 
Computer 


Texas Instruments 


T1-99/4 Home Computer 350.00 
10’ Color Monitor far 88/4 ome m 
J2K £xp Мет, Module 3999 
Extunded Вик, a MUST tor 100.00 
32K Module 
Speech Synthesizer 150,00 
Disk Memory Dens 510,00 
RF Modulator 63.50 
Telephone Coupler (Моден) 225 00 
Ретін Gold stata? 300 00 
255 00 


TI-58 Progrmble Celculutar 

ТІЗЕ Progrmbis Сакош 13000 

PC-TüBC Pinti/Plotr lor 59/58. 225.00 

T1.5? Scientific Calculator 

MBA Finance & Bounet 

ТІ invesimt Analyst 

11.55 Shide Иш» 400 

Ti Pragrmr Haxidacmi/Üüctat 65.00 
We cany а Urge inventory ol software, 
accessories and supplies. 


OHIO SCIENTIFIC 


Rated Yaur Сән 
3495.00 3195.00 


Dress ФМ cal x 72 line/calar 


C8POF 48 K 
s 0914" 


ә 7 MIPS - FASTI е Many mace stndard featuies | 


Fonran & Разса! available 


елу other 054 product: атпа 
df ducnented prices, of course! 


АТАР! PERSONAL 
COMPUTER 
tirit SPECIALI ATARI 400 (16K) 
Retail: $595 00 Your Cost: $339.95 
рипа cartridge not included; 
optional basic language cartridge: $54.95 
800 ТЕК bytes а! RAM 1280.00 
410 Program Recordei nn 
810 hak Олю 
825 Printer (80 col 
Ceatronic 7271 
320 Printer (40 cal (таса) 
#30 Acoustic Modem 
850 intactace Madule 
Atari Vii Cake 
Large inveancury 0] valtwars end acceivurins. 


0 | 630 RO Receive only 


PRODUCTS, INC. 


12919 Alcosta Boulevard 


San Ramon, СА 94583 
Call То! Free: 
800-227-2148 


PRINTERS 


© DIABLO (Letter Quality) — Retad Your Cest 
630 R102 bi-directoal/tractors 2955 00 2693 00 
1T840K 109 keyboard, tractors 3072.00 2899 95 
2710.00 2448 55 
1650K 136 keyborntAractan 3220.00 2999 85 


e CENTRONICS det matrix 


700 3 Рагой, у duty 
704-9 Serial, heavy doty 
737.1 Paraltel 

231.1 Seria 

104-13 Parallel 

РІ Electrountec 


є PAPER TIGER 
ML 
Wr fell wee 


1460.00 1193.95 
1795.00 1599.95 
395.01 759.95 
1045.00 895.96 
1870.00 1695.00 
495 00 18895 


1805 00 1394 00 


impact printer 

impari gnintm 
MXSBFT cot анама! 
MA 100 FT 15" gener 


WE ALSO HAVE, , 
a NOVATION Modems 
CAT 


U.CAT 
APPLE-CAT Direct connect 
e SANYO Moniten 
High Resolotian, Number 1 зін! 
13" Color (new! high quality 550.00 
12” Green Photphorons 360.00 
12" Black and White 340.0ü 
15" Black and Ме 310 00 
8" BAH the basi selim? 235.00 
AMDEK(Leedexi Huh Duality Monitors 
100 127 BAW, 12 МН: 178.00 
10850 12" GAY, mela cab, 199.00 
space for офу 
12" Green, 12 МН: 198.00 
4 12" Green. 18 МН; 248.00 
Саки | 13" Coler, МТС сатр. 449.00 
mput, мийа amp Ё masker 
Caimi |! tY” Calor, REG input, 999 00 
М из graphics, миш 


S HAZELTINE Videa Dilay Termmals 


64500 149% 
ео my 


349.95 


MEW Fram Ti-Series 10. Personal Infarmatign Tarminal Неги! 995.09 Yow Cost 795,00 5 
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HISTORY (CONTINUED) 

Sampling of techniques for computar formance 
of music. Chambertin, На). әгі L3 219 
Sep?7 р52-81 **¢ с у KIM / Progeamming 
Instruction 

Short history of meeting” be i-re, Keith. 
art 3:7 0179 pB4-94 

Some laws of persons! T Lanta, Т.б, 
wt. 4:10 бс? p18&-191 * Computers and 

|. 

м. n n - kink A apyu, or, 

‚ єб 8 ріб м» shing 
HOLOGRAPHY 


VWwur's guida to spectral analysis, part 7. 
immarmana, Mark. art 11 6:3 Marfil 
p Ж 7“ Fourier Transforms / PET / ада 
£s ing 


$8.25 interface to the NSA 1-10 home contral 
ayttes. Trimble, Alan. tol (1 5:4 
р}14-3]6 *** Control / Interface / Cromemco 

Apple 430 control. Arcaynsk!, Wayne. cn! 13 
ry ee p469-472 таа Contro) / Apple 11 


/ 

Guild a Computer controlled security &ystem for 
your home. Clarcia/Sunderiand. col 4:1 
dan?9 p56-71 *** Security / Contra! / 
Hardware Conttruction 

Bulld в computer controlled tecurity syates for 

our hama: part 2. Ciarcia, Steve. col LZ 
4 Feb?9 p142-179 э Security / Hardware 
Construction / Contre] 

Build а computer controlled security system for 
your home: part 3. Ciarcla, Steve. 201 13 
4:3 Mar79 р]50-167 *** Security / Control / 
Мамага Construction 

fuid a low-cost, remote data-entry ына 
Clarc!a, Steve. col 5:9 5080 p2§-é2 
Hardware Construction / Terminal 

Build а touch tone decoder Гог remote control. 
Ciarcia, Steve. col 6:12 Decül pé2-70 аға 
Control / Hardware Construction / 

Telecomeun ications 

Catalog of va home computer concepts, 
Lau, Ted. art бұ p17-24« етә Future 

Ceckhook balancer. Hallan, Rod. cot Li 2:11 
Nov75 p66 9%" Money / А 

Checkbook balancing routine, МИНЕ, Lariwg. сої 
11 4:8 Sun?S 2208-20 ғғ? рау 


Computer -contro | led = "Ae Clarcís, Steve. 
P arre РеБ80 212-36 ме Energy / Control 
бойро ее (ха à ше (BSR (-10 and a TRS-B0j*. 


Ciarcia, Staya. cal tl Srl JanBÜ р?8-54 
eee Security / Control / [atarface 

Don't forget the hardware...{contral in the 
howe). a Cart. ¢ol 4:5 May79 
ves а... 

Electron (с -— bank ing {You can bank qn 1t). 
ғ Sud T os 010 %% Money у TRS-BO Mode 

9 Callahan. 


sas Energy | Wr 


rig 
etes Pe cost/benefit Foal sis. 
Hetherington, & col tl 6:2 Ға) рі65-770 
eee Ener 
ілме your hopa's energy efficiency: compare 
with your.... Gaaslay, Kimball, art 
ue Octhl p250-260 *** Energy / TRS-80 


Furnace очы, Wieranod, Theron. art Ц 
4-90 *** Energy / Contro / 
Pee Construct ion 
Handheld remote control for your computerized 
home. Ciarcia, Steve. co] 1) 5:7 МК 
722-47 әз (өлүп / Намаа Construction / 
Горы А би tpt. қы” 
Г 


Meeting and 11 ten. 
Tom.” art "612 "ый 0305.13 ert Energy / 


Contrai 

l'wa got you in my cannar} (computer contri) ie 
Tight scanner). Ctartia, Steve. cot LL 1;11 
Mov? p7b-HS ere Securify / Analog/Digital 
Cirrus / Hardware Consteyct ion 

Pascal checkbook balancing program, Maler, 
Chri. co} 16 $:1 0174.176 won 


Башта 

Power halps analyze electric 119. ШТА, 
karen. art (1 4:10 ҚОЛ? р = 
Energy / Marth Star 

Proposa) for a kitchen inventory зуба, оғ doo'L 
byte the wand that.... ‘Shuford, Richard, col 

3:12 бес? р164-165 ** javentory / Bar 

iA / Light Wand 

Shadow, Butk Rogers, and the hope computer (^os 
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applications). Gardner, Richard, art 1: 
> phg-60 4+ Canteot / Predictions у 
ture 


Tatki kitchen Information system, Lan, Ted. art 
1:5 Jan?G pá2-A5 "= Programming 
instruction / Information Storage 

Trends in = Pp Helemrs, Carl, col 1:9 
May 76 fh 5*5 Predictions 

Tuna in and turn enl, part 1; a computerized 
«ігаіезз AC control system: Clarcia, Steve. 
ro] LI 14 Apr?B 244-122 *** [ooten] / 
Margüwaáre Construction 

Tune іп and turn on, part 2: am AC wlepiass 
remote control syítam, Cilarcia, Steve. col 
3:5 Мау? р97-102 еее Control 7 Hardwire 
Construction 


Concerning PASCAL: а hpmebraw cospitar 
Smith, Stephen. cg) 234 Аре?8 pl 
Pascal / Compiler 

Designing the lagic af tna system - ргосамағ 
board onsen iat оп, part 2, Нек, Cari. cal 
4:10 0:79 р6-14 эе Niceocowmputur System 
f Design 7 м. 


Fhjsct. 
~15} тә. 
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Hombrew Pascal compiler. Stein. Herbert. col 
3:8 №478 рі6-47 *** Pascal / Compiler 

Homeürewery v che safteare priesthood. 
M tber/Fy)stra. art 1:14 [Dct/b 290-94 т 
Computer Literacy / Softwarea Piracy 

Ratíonale of yet another howebres system. 
Helmers, Carl. col 4:9 Зер?) pG-5* ewe 
тағы / 6609 | Microcomputer 5ysten 
BAC ING 


Great rece and micro disk files: borsa rece 


simulations. foehrig, Joseph. ert М 3:4 
Aaro 142-177 ese! " Simufat ips / Games / 
Warth Star 


Мете -Раскагі!4 new persona! tomputer; the 
HP-H5*. Morgan, Christopher. іт L1 5:3 
МағАй р60- er Hardware Ravlew / 
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Trumbull, Agy. art іш Реб 
Early indications af —— à іп ком а 
arte or f)eaitus. Barnes, Е.Е. 1 
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Oe Bray, Stephan, art 2:4 
р mf 
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Ciarcla, Stave. art 2:4 Apr?? 218-31 one 
MicroShakecpeare ravisted or Кі Тора, g> 
Andrew, col 8:4 Арғ81 100 *** Puzzles 
"ab ка\пік, Andres. col 5:4 


Р 
Twe we computer (red аз ot Christmas. 
Li/Cosper. col 5:10 СЮ pha rt 


6600 Selectric 10 printer program. Guzen, 
Fulvio. aet L3 2:6 jun]? раба э 
Printer / Utility Programe / 6804 

F igpay disk tutortal. tl, Теа. art. 2:12 
Dec?? р24-45 *4"* Floppy Disk Drive f Design 
/ informat im Storage 

History of computyrt: the IBM 650%. 
Keith, art 4:J] Мг? р?3й-240 

History of computers: tha [BM 704", 
RD m "CMT 34179 p190-192 

History of computing: the | 
Keith, art 4:6 Jun?9 р14й-150 тее History 

- ka disk drivas, Warman, Jefferson. 

4:10 05179 р100-106 + Fjoppy Disk 
а / Standards 

[BA's personal computer, Morgen, Chris. со! 
8:7 ШІ p6-10 ғ” Microcomputer System 

Interfacing the IEN Selectric keyboard printer 
(teaching KM te typal*, Fylstra, бам. art 

Ld 2:6 dunt? рам, е” Printer / 
Interface / nas Construct Yon 

Origins of the word "byte". суо іе, М. let 
2:2 Feb?? р144 *** Definitions / History 

Aeformatter for CP/M and JEM floppy 
Lehman, John. sr 6:4 Agrill 4.396 *e* 
Saftware Review / ТИТ, Program / CP/M 

TAS-80 performance mm Қы nora nea 54 timing, 


Li 
D 
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Processar Тесла y УВМ-1. Amdergon, В. hr 13 
1:18 Dec?§ 936-39 98% Hardware Review / 
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SYS ӘМ... рог Own executive commands. ied, 
Willard, ari 21 4497? 2-0 *** Ижат 
/ Peogramaing Instruction 

Semet autg line (autometic lina muaber 1 a 
Mico, Willard, art LP 2:2 Feo}? “29 
wor utility Progese 


INDEX 3006 
BYTE cumulative index: ee s" 1975 - басвафет 
сої 6:12 008! р370+ + Publianing 


1981, 
/ Information Sources 
INFLATION 
Comput ing Ars ы with [he copsumer p 
index, Haldeman, Joe. col LI Б: p Bl 
300-3102 tte DM Information / Appie fI 


p 
IMFORMATION SOURCES 
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1381. col 6:12 (Мей ру, *** Punlishing 
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INFORMATION STORAGE 
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Carsette tives on: an alternative to Floppy-disk 
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Modification / Maintenance 

ІНЕ: a Format for data exchange beteren 
p pi program - Kalish/Mayer. и 

1 Wevül АҒ -208 “aè Standards у "аш 

Structures 


Digital data on caysdtte recorders. 
Harold, art 1:) Mar?é pa0-46 “we oe Tipa 
Cassette 

Fundamemhtals of relational data organization, 
Waely/Stewart, art 6:11 Ноу] рі8-50 е 
Data Structures / Data база Management 

Give your wicro à megabyte (virtual menor 
Lrchniques). Grappel, Robert, art 2:7 duhy? 
р78-8і *** Memory / Computer Indtruction / 
Virtus!) Memory 

Horror story {erated date tapes], Warren, Ji». 
art 1:5 Jan?6 p3l *** Maintenance 

How do you store 5,000 patient records?. col 
1:11 3416 р% *** Age SYTE / Business / 
Data Structures 

Jaformation unlimited: the Dialog Informai jos 
Retrieval Service. Miastkowskt, Stan. art 
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Online information 

Lambding slorage eanagement system (а dialect of 
LISP). Prini/fudalics. art 4:8 25073 
р28-32 "% LISP 

Magnetic recording for computers. Maniy, 
William. art 1:7 Мы 18-28 өз Jape 
Cassette / Diskettes / ПеҒіл Г ions 

Magnetic record tng techno logy. Kelmers, Cart. 
rgl 1:7 Маг?В ра.» Tape Саз / 
Меш y 

Tapies of machine readable printed software, 
Bants/Sanderson. art 1:6 Пес?б р12-17 446 
Bar Codes / Standards / PAPERBYTES 

Serva! storage media: am introduction arm 
glossary. Murphy, brian. art 2:2 Ға? 
p50-53 ?*** Tape Cauette / Definitions 

Types and uses of direct accesa ttorage. Wl, 
Curt. arb 2:1 Jan?) р60-65 "== Hard О! 
drive / А. А Disk Drive / Data Structures 

Virtual memory and =; for micros. Gahan e, 
Mark. Col Ё:11 Nov77 pie 4 rwy 
Memory / Тігіші! Memory 

What do you do with à уо Өң%Т. Buchanin, 
Martin. art 1:12 4576 рф-8» * Video 
Disk 


DESIGN 

Computar inforeation arrangement. Holladay, 
David. art 2:10 Det77 plis-t59 == Design 
f Tapa Cassette 

0191521 cassette subsystem: part 2, digital date 
ormats..., Rampil/Breimair. art 112 Mari? 
M oe Tape Cassetta / деліп / Digital 

le 

Digital storage of | », М), Thomas. 
art 5:11 Novi) р22-.23 "ia [адде 
Processing / Graphics / Design 

"ш, disk tutorial. Raspil, Ira. wt 2:12 

Fippny Dist Drive / Design 
Smith, Randy. art 4:4 


ї 024-45 494 
тег ту / Disign 


MARIMARE REVIEN 
Exatron Stringy Floppy data-sCorage sytten 
Car lao, poi be ӨЛІ мома) р120-100 "+ 
Hardwace aw / TRS-80 Model | / Str tagy 


Floppy 
Teletersinal Fly Reader paper tape reader (Come 
fiy with KIM). Simpson, Mick. nr 2:6 Jum? 
К *** Hardware Review / Paper Tape 
ar 


APUN 


PROGRAMME HG — 

Don't warta memory space (опа way to мине lat 
gut of teat strings). ғ, Robert, art 
1:16 Пес?Е p58.59 eas Programming 
{тї шс Тш / ASCII / Memory 

Files on parade, part 1: types of files. 
Mark. art 4; ” Feb?» р185-192 4%» 
Programming instruetion / Date Structures 

files ол parade a 2: ане 2 Kiem, 
Marb. ork ua Mar?S р12-4] se 
Programming нық / BASIC { баба 
Structures 

Fundamatais of sequential File 
Smith, Wayans, art 2:10 Oct? "n ай» 
Programming instruction / Tape Caszetta / Data 


сігіп, 


Structures 
Dive your computer an sar for Пё. елесі, 
Ton. aft LI 5:5 МауЮ0 9196-200 е 


Programming Instruction / PET 

lapiementing dynamic data structures with BASIC 
filet, Carter, Тө, art Ll 5:2 Feb@d 
рӘ?-102 tia Date е г Progr timing 
Instruction / GAS 


Circle 452 on Inquiry card. 


PAY LESS. 
GET 
MORE. 


Л. 


ATARI 


ақылар Coronae Company (75 


PRICE EXAMPLES: 


ATARI 800 with 16K memory $749 
ATARI 400 with 165 memory 329 
ATARI 810 nisk 439 


ATARI 410 RECORDER 55 


ATARI 825 PRINTER 599 
Jawbreaker {16% Disk) 24.95 
Pro Football (Text) (Cass. 16K) NEW 7.95 
Dodge Racer (16K Cass. 24K Disk) 19.95 
Asteroids 34.95 
Missile Command 34.95 


Mail Order Customers 


* Indicate Unit(s) you want 
* Shipping Address = Mass. res. 5% sales tax 
* [nclude check, money order, MC or VISA number 


We ship by best means possibile freight collect 


W^ RR ы” COMPUTER 


SYSTEMS 


4 Elm St., Braintree, МА 02184 (617) 845-1155 
1-800-343-5691 (24 hours} 


Sand for Cariog of complete Aten емен 


Buy Wholesale Direct 
And Save $$$! 


Floppy Discs вох oi 10 
Memorex: (For 3M ee add мг 
DENSITY SID 8" 
Single Single © 95 
Double Single 29.95 42.35 
Double Double 34.95 49,95 


Printer Ribbons: 

Epson МХТО, 80: $12 each, 3/$33 

Epson MX100: $22.95 each, 3/964 

Сита Multistrike $3.50 each, 12/$34 
Cantronics Zip Pack $4 each, 12/$36 

Diablo Hy Type Il $5 each, 12/548 

“Other Printer Ribbons Available 

Printer Paper 

"* qu^ x 11", 154 White, 1500: $16.95 

"91%" x 11", 208 White, 1000/cs: $14.95 
Storage Systems 

Clear Vinyl Binder Sheets (holds 20 minis): 10/$6.95 
Amber Flip Sort (holds 60 discs): $24.95 

Coast Computer Supplies 

4 RODGERS STREET / SAN FRANCISCO, СА 94103 
JUST ONE CALL, WE STOCK IT ALL! 

CALL 800-227-3296 or IN CALIFORNIA, 415-864-0344 


Californians Add 6% Sales Tax; Personal checks accepted on a mail ordar 
basis only; MasterCard/Visa or C.O.D.; $2 Shipping/Handling on ALL Orders 


'"Additional UPS Charges on Paper 


Circle 66 on Inquiry card. 


sor ox on B # 0 


"INFINITE PROGRAM: 
IS NOW 8 MILLION 
„ BYTES CLOSER. 


INTRODUCING PLINK II," a giant step 
towards microcomputing perfection: the eight 
million byte program. 

Lifeboat's fast, versatile PLINK II two-pass 
linkage editor helps you create large, sophisticat- 
ed programs without any programming changes. 

PLINK П is unique. While other linkage 
editors require you to construct programs in 
memory, PLINK II constructs your program on disk. 
You gain complete use of yourcomputer's memory, 
using the full address space, up to 64K resident 
segments even on smaller machines. 

PLINK II also constructs applications larger 
than your computer's address space. By creating 
arbitrarily complex overlay structures, you can 
flexibly bring in chunks of code from disk during 
execution. 

Ideal for use with all popular high level 
languages, PLINK II even simplifies construction 
of bootstrap routines, allows menu-driven links, 
and more. 

Heach out towards the infinite through PLINK 
II... and see how far your programs can take you. 


Lifeboat Worldwide offers you the world's largest 
library of software from its offices in the U.S.À., 
Japan, U.K., Switzerland, W. Germany, and France. 


Mail coupon to: Lifeboat Associates, 2018 
| 1651 Third Avenue, New York, New York 10028 or call 
| (212) 860-0300. TWX 710-581-2524 (LBSOFT МҮК) 


LI Please send те more information on FLINK II. 
С Please send me a ігее Lifeboat Catalog. 


Name. № X 


Company 


ed ee ee 


a mademark of Phoenix Software Associates, 
ЕЗ [rei] aet nnn by Lifaboat Associates. 


Lifeboat Associates | | 


Worlds S toremost s software source 
mE. 


Circle 222 оп inquiry card. BYTE December 1981 409 


INFORMATION STORAGE (CONTINUED) 

information-retrieval $ very Elmore /Agarua!. 
ігі 5:10 010 р113-150 № Programming 
Instruction / Data Base Management / Data 
Struc tures 

Introduction to data compression. Corbi 
Harold, art 13 6:4 AprSl TE E 
Progrumiing Instruction / Data Structures 

leiroduction to tables. Gutterfield, James, art 
3:4 Apr7B 218-21 *** Programing 
instruction / Data Structures 

Fartitioned data sets. Halsema, A.l. art 3:12 
мел p168-173 *** Floppy Olsk Drive / 
Programming lastruction / Data Structures 

Рарсаї amd tha great race. Mundia, Dayid. co! 
L5 5:0 Seo ом ++ Pascal / Programming 
instruct ton 

Tast compression. Paterson, domes. art Li 
4:102 Dec? 2106-08 "+r Pragraming 
Irstrurt [9a 

Tata! kitchen information system. Lau, Ted. art 
1:5 dan?6 p€2-45 т Home / Programing 
Instruct lon 

"ood" sis ISAM. Gates, Regina ud. art 5:6 
АМ pl ate Programming Instruction / 

y Disk ue / Tata Structures 

"a. A whose values arm strings. Мацгег, WD. 
ort 4:10 Ф179 230-97 **^ Programming 
Instruct ton 


TRS-@0 ODEL 1 
Exstron Stringy Fi Gata-ctorage зии. 
Car!són, Keith. 6:11 кейі р126-130 == 
Hardware Review / TRS-80 Model | / Steingy 


и 
(NPUT/OUTPUT 
Bulla в kayooard function decoder. Clarcía, 
Steve. cn] 3:7 MM p96-j1n3 * Keyboard 
/ Hardware Construction 
@uttd an ncta)/hesadecima] output display. 
Cfartia, Steve. cod 3:12 [557 р12-39 + 
Hardware Construction / Heaadec ina) 
Calculator poemi imput for the aicrocompyter: 
Mo&geri, Joseph. arf 12 2:2 Frh77 рМ -107 
bee Kayhnard / Interface / Calculator 
Digital alphanuser ic EID Chester, Daniel. 
at a Арғ79 р218-220 74” Terminal / LED 
splay 
Glectic card reader. Schaeffer, Anthony, art 
4:2 Feb79 970-74 e+ Hardware Construct lon 
/ Card Reader 


vies Rit Ам fancy, {ам Јама) гем ыа 


р126-127 те К "Mod If ication / kin? 
NE Ae f weather deta. Saith, Stephan. 
aphic input of wes k» ‚ Ste 
art Ll 4:7 179 рим + Graphics / 
Science / j 9T — 
Handheld remote control for your computerized 
home. Ciarcía, Steve, col L1 5;7 ABO 
62-41 өза Control / Home / Hardware 
Construct ian 
Ind tract айты on the 9060.  Jarucki 
aul. cal 13 6:8 Жей! рі02-403 *** 080 
/ Programing instruction 
Keyboard input software for the 260. Чеясоя, 
Kerry. col L3 4:11 №79 $192-193 = 
Keyboard / 1-80 / Programming lastruction 
іші your fingers do the talking (scanner 
appl!cat (ions)*, Clarcia, Steve. col Ll 3:9 
бер?8 094-100 “ае Video Display / 
Programming Instruction 
Let your fingers do the шк: add а ay шаш 
їючЄһ &Canáer.... Ctarcts, Steve. 
3:8 24078 p156-165 tee Hardware 
Construction / Yidea Display 
mapped 10. Ciarcia, Steve. co! 13 211 
580v?7 pl0-16 *** Hardware Construction f 
Memory / BOBO 
Multiples your digital LED displays. hopenson, 
James. art 7:4 Mar?? pi?2-leB 999 
Mardware Canstructian / LED Display 
Detal front panel. OemMonstoy, Merman. arb 1:9 
May76 р)й-40 %%% Keyboard / Hardware 
Construction 
Simultangous aput and output Гог your ЖИЮ. 
Maurer, W.0. art LJ 4:5 мау? Ти 172 
өзе SORO / Programming instruction 
Software for the economy floppy disk. Welles, 
Kenneth. art L3 2:6 Jun/7 р88-97 *** 
HL d Gisk Oriya / Programming Instruction / 


Speeding up MIKBUG 10 routines. Moore, Т.М, col 
3:6 Jun/B pli2-134 + MIKBUG / Hardware 
Modification / 6800 
What ic an r Atkins, A, Travis. art 
8:2 Mar79 p230-236 Computer inskrectión 
/ Micropracatsar 
TATECOLOR 
Waking color slides with an [ntecolor 
e@lcrocosouter. Grogomo, Alam. are 5:1 Jinba 
р20-24 "4 Color Graphics / Photography 
INTEGRATED CINCUITS 
Flasglasns iF Jia trick. Bondy/Dromi, art 
1:13 Sep?6 ** Hardware Construction 
Ғнр oe козе, Browning, Willies. art 114 
Duc?5 «61 ese Compu er "wr 
what үт can do., with an edge as а 
non-atandard oaas of ita). Tenny, НУ art 
2:8 Aug?? 20-126 * TTL Gates 
Hote to novice x q^. со! 2:12 Dect? 
2192 "е Hardware Construction / Kit Building 
en os LC test clip. Erricn/Bakar. act 1:4 
Dec?5 2126-27 *** Test Equipment / Hardware 
Construct ton 
Progracmabte [C tester. Thorson, Mark. art 2:6 
079 p280-)5 "б Tent Equ fpaert | Mirdeare 
Construction 
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INTEGRATED CIRCUITS (CONTINUED 


) 
"ше used ICs. Mibketyan, Carl. art sh 
péü-Z| 97% Hardware Construction 

ue chip vidio cantrojier, Maas, Boh. art 
4:5 Мау? pi2-75 55^ ¥ideo Самға Мне f 
Наәгімаға Review / Design 

Some — [ «Жау, Шар. Cilia, Clayton. 
art 4:9 Sen78 062-69 99 Design 


Asynchronitis [clock Commmication prob less and 
fixes}. Bancrofi, С. art 1:2 06175 669 
+» Clock 

інг codes, reviatted.... Helmers, Corl. сот 
өза Арг%0 106-10 "*” Jar Codes # 
flibTíagraphy 

twild а jane s imple паца. interface, part 
2: software, po дп ир. art LT 6:6 
34181 p302-140 *** Floppy Disk Drive / 
Operating еч ) 6500 

Calculator kheyooard ngut for the altrocomputer. 

1, seph, art LI 22 РН „0? 
Input/Output / Keyboard / ta iculater 

Che langer writes on Coprint. Carlson, Edward. 
col L3 6:8 Aprül р110-312 г Pr inter / 
OS! / Mardware Маі ication 

Calor computer from А to D: wake your color 
computer "see" add "Teel"... Qirdan, Wililtm. 
art Ш 6:12 Decl pl3M-160 ++» TR5-00 
Color / prie md Cirtute / Joystick 

Color displays blach and white telavaton sais. 
Bain, Бине. art 02/0 Feb?? рай-і, ма 
Video Display / Color Graphics 

Comments on tha RF antry method for video 
@onitors, Wiseman, Yictor. col 1:12 fec? 
рёпг-г04 тай Vides Display / SOL 

Oesigner’s eye view af the АС- 30. Kay, Gary, 

wt £^ :16 Dec76 р99-108 = Тым Cassette / 


INTERFACE 


"ou m tha TI ad amd Saali. Rigiíby 
Michaeli, art 5:9 5920 рл-м 4% бое 
Synthesis 

Guide to Baudot machines: part Ё, inbérfacing 
techniques. MeMatt, Michael. ark 2:5 Bay? 
р98-1 вее Frinter / Baudot Соба 

Guide to Baudot machines: part 3, a tebeor inter 
test circuit, ИМА, Michael, МЕ 2:6 
3E" 0164-157 ят Printer / Teak / Béodot 


How to drive à teletype without a UART, И, 
Gregory, art 2:1 Jan?? pi? 9%» Printer / 
Serie) Input/Output / Paral!a! Input/Output 

Impossible drasm cassette interface. Lomas, 
Daniel. art 11 2:2 Fen?? gB8?.Bh *** Tipe 
Cassette / Altair 

une тыма T "TP < revit. Мася, 

Vat Ж! 10 **" Tepe 
Cassette 

Interface an ASCII keyboard to & Бі mà TIT loop. 
Cotton, Jay. art 1:8 Mr 045-47 еве 
Printer / Keyboard 

Interfacing TTL ta a 20 ай current iogp. НЫ, 
M.S. col 4:2 Feb?9 pis Printer / 
RS-232 / TTL Gatas 

nne ing the PET to а Tine pene: „Бегім, 

P.R. ark Lb 4:11 №079 288-102 
Printer / PET 

Linking à Pascal ый ык to 4 170. 
Sadlet/Dust. art 6:11 Nov "9472-488 
we Pascal / а. Microengine / Cyber 170 

Mare of the SWTPC 6800 system. Kay, Gary. art 
1:6 Ғаһб р50-53 *** WIPE / Sertal 
Input/Output / Paraig] Input/Output 

Multiple-aschine loader for classroom computers. 
Hallgren, Richard. col 5:10 0780 р%0-%4 
wee Education / Multi-user Systees 

katas са parallel output Interfaces іп memory 
address space. Heleers, Car]. art 1:1 Ж. 
092-55 ы” Parallel loput/Qutput / бы сег 
Instruction — " E 

Saturation recording's aot a at har E En, 
David. art rl Я HE t- 

Cassette 

goes a: use в UART for saria! 10. 

a Thomas. avi L3 2:12 De}? 
АН eee Parallel Input/Ourput / Serial 
: Input Атры 

Sar tal Mta aco. íancástav, Don. art dst 
54075 p22-37 *** Sarial input/utput / ШАТ 
і Parallai input/Autput 

Singter digita! cassette tape interface, 
Burhans, Ralph, art 3:10 Oce?7B pia2-14) 
eet Тара Cassette / Hardware Modification 

Televison interface. Lancaster, Don. art 1:2 
(с(76 р20-32 *** Video Display 

Томага a paralial interface standard. — Halmers, 
Car). col 1:10 ЖР рі» taa Standards ? 
Parallel Input/Dutput 


8809 

COMPLEAT taps cassetta interfaca. Hemenway, 
Jack. art LJ 1:7 Mar?6 210-16 "99 Таре 
Cassette / Mardware Construction / 6900 

Does алубаду know what Liege 1t 147. Grappel, 
Robert, art 13 2:11 жұ) 069-70 eve 
Clock / 6800 / Mardwere Construction 

rhe disk interface", Alien, David. art ІЗ 

НӨ?й 658-765 ға Floppy Disk Driya / 

5500 4 Dish Controllers 

Software conteo)]ed 1200 bps b» к № 
(nterface, Чейеее5, Car). 2:8 Agr? 
a sse Tape Cassette / Tut rity Progr / 


вию 
Вы! 19 the bear Budget graphics interfaca, 
Me aon, Pater, art L3 1:15 №476 025-29 
wee (артса / Hardware Construction / 8080 


INTERFACE (CONTINUED) 


interface a fioppy-diqk. drive Му an iw: 
computer,  Новрриег, John. art 5:6 Мщуйй 
р!?-\Пё "aa Disk Controllers | ry 
Hinidisk Derive 

interface youe computer tg m к ош an 


darman, Nocbert. art 1112 ЕЙ 094-95 
пан 2000 / Calculator F Fr inter 
APPLE li 


Cross-pallinaking the Apple ЇЇ (serial 
tert Campbell, Richard. ot 13 4:4 
Қа pi0.Z73 ar Sac la] Input/Dutput / 
Harvware Construction / Appia 11 
Digital plotting wtth the wh i] compter, 
Hallgren, &ichard. art | 
р296-314 **» Plotting / a 11 А Platter 
bow Speed -- -to-digita] converter for the 
ое г. &ligren, Ricnard- ari 11 4:4 
30-8 iriri eirca н! сті; 
M. Construction / Те It 


CONTRU 

$5.25 interface to tne BSR І-ІП Алле contrel 
system, Теа, Alen. col (1 5:3 Sepii 
0214-31050 *** Wwe / Control / Cromence 

Computerize e home (ASR 1-10 and a TAS-BO)* 
Сізгсіз, Steve. cpi Li 5:1 Даай 
ave Security / Hore f Control 

Control ing ы ЖА devices wlth habhyist 
cComputers®, Bosen, Robert. art 1:8 Apr’ 
рїё-45 see Contre! ] Hardware Construct {on 

Flappy disk taterface™. Allen, Qavid, art 11 
1:1 Jan7B p50-76 -*** ['oppy Dist Wieg / 
6800 / Sigh Controllers 

Home in on the "inel. Cfarcia, Steve. cot LI 
Ц WovOO p32-58 =*= Control / Hardware 
Construction f TRS-BO Mode! T 

Interactive contro) of à videccassatte recarder 
with à persona! computer. Hallgren, Richard. 
art LJ. 5:7 00180 pil&-134 ет" Control / 
Computer Agatated Instruction / ag мі Ertucat Im 

Interface в Cameos drive іп an 
computer. Hogppner, John. art Là 5:5 ut 
872-102 «s А Contreliers / 8080 / 
Hinidisk Orive 

Interfaring pneumatic 581,4 planos. Мег, 
Carl. art 2:9 7 0112-1210 PF Control 
/ Music / Design 

Minifloppy Interface. Allen, David, art 2:2 
feb70 р114-125 **9 Minidisk Orive / Disk 

„агас f aly T ктөр а № 
epping motor primer, part 2: (тағ? 
ee considerations. Glaro, €— 433 
Mar?) р142-149 *** antroj / a 

Train control display NM На 151-11 
microcomputer, Hart, Jack. art @:? 17 
244-50 *** Contro) / 051-11 


DES 164 
Designing вы Исламе 1 analog e toc Krew}, 
мз, art L3 2:6 Jun?7 pls e 
я Circuit / Design 
M av Tarball going —_— 
inter мей Ts . Weinstein, Larry, art 13 3:7 
178 р162-17] *** Tapa Cassette / Dasiga 
tarer tac ina anir Eu pianot. Не}шегї, 
Сат\. :4 7 pli$-120« е Contra! 
/ мис у Н y^ 4 


Interfacing with an r4. world - part 1. Carr, 
Joxeph. art 2:5 055-60 voe 
Analog/Digital НЫ / Оез ign 

Minifioppy íntarface. Allan, pav td, art. 3:2 
Feb78 р114-125 *** Hinaldisk Driva / Disk 
Controllers / Design 

Stepping ator primer, part 2: intarfacing and 
other considerations. Giaeaas, Paul. art 4:3 

Мағ79 pl42.149 *** Centro! / Design 

Waterloo RF modulator. tisnks, Walter. art 3,1 

Jan7B p% *** Video Dlaplay / Design 


Gers 
Мы масл ine раве. Wasserman/Striter. art Ll 
517 с 324-49 Gaass / PET 


HARDWARE CONSTRUCTION 
$19 music tnterfece [and some music Dory for 
computer mutal*. Struve, Bill. art 12 7:02 
Dec?7 p4B.69« 99% Muste / Hardware 
Construct!on / KIM 
MM иним toe Ча э-н NE part 2, 
Cantrell, Thomas. art 5:10 0560 pbz-dó 
are 8088 у 5-100 Bus 7 twi Construct lan 
Build à Seria) ASCII word generator. x 
Ronald. art 1:9 May76 —Q ore Ну 
Hardware Construction / Test Egu 
Build a super simpla Floppy-disk 97 ark 
14. MNitholaon/Camp. ert 5:5 Мауді -376 
жәе Floppy Disk Drive / Hardware isa vention 
/ Bibliography 
Build a versatile keyboard interface far = 
5-100, Richards, David, art L3 6:10 ЕМІ 
p400-406 tee Keyboard / 5-190 Bus / Hardware 
t соко, өгермер interac, 
an пс scope gre £5 теге 
аг мез, art L3 1:2 06175 270-80 
P нім Construction / Video Display / 


iud Ue ит BOFFER*, ааг. Don, ari ict 
Mar76 p30-39 *** Тара Cassette / Marfwerv 
Wits the besr budgel graphics. Inter? 
а bear graphics Interface. 
Metian, Vater, art ІЗ 1:15. №76 975-279 
ын niae бау зр Parlae, на 
u я sconomy floppy disk in ке. 
Welles, Kenneth. art L3 2:2 27 р34-А1 
ove Floppy Gist Drive / Hardware Construction 


Circle 318 on inquiry card. 


it's our Model 9123 and we'll ship Factory-Direct 
Post-Paid for only $199 each. Check the features. (t's one 
of tha best buys ever for the personal computing field. 
v 0-300 Baud / Automatic Voice to Data Transfer 
/ FCC Registered for connection to any Swilched 
Telephone Network / Manual Originale/Answer/Auto 
Answer / R5232C Capabillly with Bell 100 Series and 


212A Compatibility. 


Take advantage of our 15 years experience in Data 
Communications — order your 9123 today! 


CALL 800-528-8423 OR SEND CHECK/MONEY ORDER 


OMWNITEC DATA 
New Dimensions in Modems 
2405 South 20th Street e Phoenix, Arizona 85034 


COMPUTERWORLD DOES IT AGAIN! 


LOBO DRIVES 

MINIFLOPPY WITH CONTROLLER 
FOR APPLE 
ADD-ON ORIVE FOR APPLE 
DUAL 8” DOUBLE-SIDED. 
DOUBLE DENSITY ORIVES FOR 
APPLE WITH CONTROLLER 
2.2 MEGABYTES DOS 3.3 COMPATIBLE 
LCA22 DUAL DENSITY 8* DRIVE 

CONTROLLER FOR APPLE $599 
БМВ AND 10MB HARD DISKS SYSTEMS 
WITH FLOPPY BACK-UP AND CONTROLLER 
FOR APPLE SCALL 
LOBO MANUFACTURE A COMPREHENSIVE 
RANGE OF DISK DRIVES AND ACGESSORIES 
FOR THE APPLE, TRS-80 AND $-100 SYSTEMS 
ALL LOBO DRIVES products have a one year paris 
and labor warranty. 


VERBATIM DISKETTES 
MD525-01  SOFTSECTORED (10) 
FD34-400! DSDD (0) 


VISTA COMPUTER COMPANY 

FOR APPLE. 
150 40 CHARACTER 

TYPE AHEAD BUFFER 
VISTA MUSIC MACHINE 
VISION 80 COLUMN CARD 
PRINTERS 
V300-25P 25CPS 

Gaisy Wheel Prinler/Paratiel 
with um. PS and 

Paper/Ribbon Qul switches 
V300-25R 256Р5 

with Н5232С interlace 
YI00-45P 45CPS 

Daisy Whael PrinterParallel 
Forms Tractor 


$2299 


$26.95 
$47.95 


$ 3895 
$ 99.00 
$ 299.00 
$1855 00 
$1725.00 


$1725.00 


31999.00 
$275.00 


AMPLE iS А TROOP MAME OF APPLE COMPUTER INC 


Circle 93 On inquiry card. 


EPSON PRINTERS 
WE SELL THE ENTIRE LINE 
OF EPSON PRINTERS AND 
ACCESSORIES 
MX-BOFT 
SERIAL IMPACT DOT MATRIX PRINTER 
80 CPS BIDIRECTIONAL/S s 9 MATRIX 
FRICTION FEED AND ADJUSTABLE 
TRACTOR FEED/STANDARD PARALLEL 
INTERFACE 
MX-190 
SERIAL IMPACT DOT MATRIX PRINTER 
SIMILAR MX-BO WITH 136 CHARACTERS 
NORMAL AND 233 COMPRESSED/ALSO WITH 
DOT RESOLUTION GRAPHICS SCALL 


SCALL 


APPLE t! PLUS 48K $1429 


16K RAMCARD FOR APPLE ONLYS 109 


CALIFORNIA COMPUTER SYSTEMS 
7424-01 CALENDAR CLOCK $97 
7440-01 PROGRAMMABLE TIMER BOARD $ 95 
7710-01 SERIAL ASYNCHRONOUS ВОАЯО $ 135 
7712-033 SERIAL SYNCHRONOUS BOARD 5 145 
7720401 PARALLEL INTERFACE $ 108 
7720-02 PARALLEL CENTRONICS BOARD. $ 109 
781101 ARITHMETIC PROCESSOR BOARD 

WITH DISKETTE (OR WITH ROM) $ 375 
CALL FOR PRICES ON ОТНЕЯ CCS PRODUCTS 


(303) 279-2727 


COMPUTERWORLD INTERNATIONAL, INC. 
SUITE 133, P.O. BOX 81, WHEAT RIDGE 


COLORADO, U.S.A, 80034-0081 


TRS-80. MODEL 


Now enjoy the portability of CP/M, 
combined with fhe power of a full 64K of 
RAM with the MM-16K memory 
management unit which includes 16K of on 
board ВАМ, The MM-16K Will work with 16K 
of TRS-80 RAM, and one disk but we suggest 
48K and two disk drives, 


Model Ill version soon available 
Deoler inquiries Invited 


Marlin Data Systems 
3040 Santa Monica Bivd. Suite 493 


Santa Monica, Ca. 90404 
$3.50 shipping and handling charge (UPS) check or 
money order. Сай residents add 6% sales tax 
CP/M Trademark Digital eseorch TRS-BO Trademark Tondy Corp | 


64K CP/M, 


$200 
$425 


MM-16K 
CP/M 22 
with BIOS 
special BOOT - ROM 
$25.00 extra on request 


spacify 15K, 32K or 48K 
Minimum 16K & 1 Disk Drive 


ABSOLUTELY THE LOWEST PRICES EVER! 


THE SECRET OF APPLE?" DOS IS OUT! 
APPLE DOSSIER 
A baginnars tex! book and an experts reference. 


THIS BOOK EXPLAINS EVERYTHING 
YOU ALWAYS WANTED TO KNDW ABOUT DOS 
BUT APPLE WEREN'T GOING TO TELL 


А ре {ес Christmas Gilt for any daved one іп Кууп 
wlth the Apple. 

A book guaranteed to raduce night time frustra. 
lion enter а world of enlighienment based on 
knawledge, nol chance and experimentation! 


This book is a COMPLETE WORKSHOP MANUAL 
on the DOS software and the Disk И system hard. 
ware. 
EXPLAINS: 
* Ways ol fixing corrupted diskelies 
DOS м depth 
Customisation of DOS ior а particular applica: 
tion or jusl lor efficiency 
Gall DOS routines al any levei from Basic and 
Assembly language programs 
Find aul how to protec! yout apacial software 
Irom being easily Copied 
DOS IS A BLACK BOX NO MORE. MAKE IT WORK 
FOR YOU THE МАТ YOU WANT 
Once you understand how Н works, DOS will be 
sasie 10 use ESPECIALLY юг the relative novice. 
AVAILABLE THROUGH COMPUTERWORLD OR 
YOUR LOCAL DEALER AT ONLY $19.95 


TEAMS 


МАН. OROER/VISIT BY APPOINTMENT 
WE WILL SHIP UPS FREIGHT COLLECT 


OR АОС 3* FOR SHIPPING 


COLORADO RESIDENTS 
ADD APPAQPRIATE SALES ТА» 
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INTERFACE (CONT үс. 
8211219 ІМ АС-30 cassette interface. | Dieting, 
багу, art 1:16 06576 р119-111 
Hardware Construction / Tape cassette Іі тк 
ГОМРЬЕАТ tape cassette interface. Нампийу 
Jack. art L3 1:7 Mar?ó pl0-16 -*** a T 
Cassette / Hardware Construction / 5809 
Lantrolling external devices aith hovuy ist 
computer&*. Boten, Hobert., art 1:8 Apr7é 
p42-A5 e Contra) / Hardware Construction 
Сгоз1-ре Нан the Appia If (saria! 
Intaeface). Campbell, Richard. art 12 4:4 
Apr?9 р20-25 Serie! ig | йш 4 
Hardeare РЕН 7 Apple | 
Digital femdback loop (graphic stan: 
Loomis, Sumner, let 1:3 №475 píá-47 449 
Video Display / Graphics / Hardware 
Construction 
Digital minicassette controller, КМ. dames 
art 6:4 Aprül рБ6-92 жаа Tape Cassette 1 
Merdeara Construction 
Deas anybody know what tima 11 147, Grappel, 
Robert. arb L3 2:11 Now77 p58.70 ste 
Clock / 6@00 / Hardware Construction 
Expanded digits! valtaater [Add more I to the 
cocktail}. Clarcta, Steve. со! 
48778 637-54 ә Tat Equipment / ым 
Conatruction / I~ 
GRAPH: в d for oe =} Posi: part 1, 
Webster/Toung. art 3:5 h 
Video Display / hardware PAN / Ate 
Home (п on the ranga!. Ciarcia, Steve. col Li 
5:11 Norð p32-58 *** Control / Hardware 
Construction / 125-80 Model 1 
Ingxpens ive joystick n^. Bluschbach, 
Thomss. art LJ 2:3 №7? р88-93 ++ 
Joystick / Hardware Conateuctton 
Ioterface а — to ын mn Тего, 
Jeff. art 4:9 wee Chus 
/ «IA / ЖЕ = Жы 
letarfacing tna 60 mA currant loop. MUT 
Walter, art 1:12 Ак? р95-97 Printer 
Z Hardware Construction 
interfectng the JEH Selectric keyboard prinker 
(teaching KIM ta type my. Fyistra, Dam. art 
12 2:6 Jen?7 рїБ-57+ *** Printer / 19A / 
Hardware Construct ran 
Interfacing the 5-100 bus sith tha Intel 8255. 
Condra, David. art 4:10 0179 р124-]36 ter 
$-100 Bus / 8255 / Hardware Construct lon 
Inker facing the nn Дал cy Торру disk kit to a 
persone! computer Hughes, PAT]. art 
(3 3:3 "ar78 мн 16 “eee Floppy 01 
Üriv& ў Hardware Cab t rác tion / ТС 
Joystick interfaces. Cilarcia, Steve, cot М 
4:9 Sep?9 р10-8 ет Joystick / Hardware 
Construct ton 
Low-4peed analog-to-digital converter for the 
PE [1. Hallgren, Richard. art № 4:9 
Sep?9 р70-70 *** Analog/Digital Circuit / 
Hardware Construction / Apple 11 
Мау (gat ion with Mini-0; и" 3. s»ofimáre. 
Salter, Richard. art 2:4 Ж” pigu- 
зе”  Harduare WU 1 5 f Mavigation 
PADOLES: Interfacing with nadular бееайроагдя. 
Comps/Fiela. art 6:4 ÁAprül рМ8а-257 == 
Oigttal/Anatag Circuit / Anatag/Digttal Circutt 
{ Hardware Construction 
Fenny placher's Joystick interface. exter, 
Steven. apt L3 5:9 барб) 185-30 «te 
Jaystick / KIN / Hardware Construction 
Polyphony made ваҳу. Roberts, Steven. art 4:1 
Jan?9 pl04-109 996 Music / Herdware 
Construct ion 
Prograemable character generator, part 1: 
hardware. Weinstein, Larry, art 3:5 Шүй 
79.90 **- Video Display / Hardware 
struction / Character Generator 
Quad Фатима? interface. Alpart, Stephen. ari 
5:2 Тарай 216-125 е6 Таги! 7 Hardware 
Construction / PFOP-11 
засів termina! {Come upstairs and be 
respectable). Ciarcia, Steve. art 215 Мау! 
650-54 ere Terminal / Hardware Congtryct (on 
? Sariai input/Dutput 
Sariaiiza those bits from your "pur keyboard, 
Haller, George. art 1:9 May?b pi6-37 “e 
Serial Input/Gutput 7 Faratte) laput/Qutput / 
Hardware Construct ion 
Simalified (ғыда receiver details. Лам, 
Ralph. art 2:3 Mart? 270-80 992 Hardware 
Construction / Mavigation 
Seretch that 6800 clock. Henshaw, Jerry. art 
1:18 fec75 p42-45 *** Clock / trie 
Hardware Construct ion 
Telephone dialing by computer, Joyce, Erward, 
art 5:1 Janio р122-128 «t+. 
Te jacammusicetions / Hardware Construction у 
Terminal 
Usa your tebeviston sat аз à Video genitor. 
Loos, Timothy. art 452 Рага ра-ы m 
Yideo Display f Hardware Construction 
My wait? ШИ a FAST cascethe "a 


ийт, Jobert, art L3 ):1Ї1 6 045-57 
ape Cassette / Hardeart r ak, a 
HARDWARE REVIEN 


Centrell, Thomas. art 5:8 берб 086-64 "= 
8038 / 5-100 Bus / Hardware Rev low 

Canvert your TY tot & viden monitor. Fytstra, 
Den. art 218 НауЛлі р?7+ 9*9 {ыз Display 
J Mardware fey law 

МЕМ ІМ vides interfate adis è visual dimension Lg 
your Altair or (MSAL, м 1115 №№ 952-64 
=r Hardware Review / Video Display / Altair 

Ohio Scientific СА-15 universe! telephone 
interface. ЧИ ИЕ, Gring. Re 12 5:8 
Ей 241-44 ет” — Hardsare Яну и 7 057 Ф 
Tel ecaxmun ications 
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aw ( CONTINUED) 
Put your computer to work (cassette controller). 
Roch, 8111. hr L3 6:2 Казф] 0102-103 
Hardware Review / Тара Cassette / Altair 
Using tha PalyMorphica video interface. 
wenzlaff, Wayne. aft 2:12 Bec?? pl30-137 
ore Video Display / Hardware Rey lew 


TAS-80 қона, 1 

Mand!-wriker: а video note pad for tha ииип 
handicapped, Satie, Howard. art 11 610 
бесіі p474-482 eve icem ТАН”. 
Display / TAS-60 Mode! І 

Wome In on the "m Clarcta, Steve. col LÀ 
5:11 №80 p12-58 *** Control] / Hardware 
Construction / TAS-A0 Mode! | 

INTERMATIOMAL MICROCOMPUTING 

BYTE goes intarnationa!) (Australian and Japonesa 
editions), Hatmars, Cari. col 2:3 Mar?? 
pide +r» Publishing 

Surplus electronics in Tokyo and Manila. Mayes, 
Michael, кї 1:11 126 624.55 тте 


APL interpreter fur aicrocompokers, part 17, 
Мінсе, Michael. art 2:8 №97 р50-бА 446 
APL / Contesta 

APL interpreter for microcomputers, part 11 
mathematical grocessing*, Winble, Mike. art 
2:10 0177 péd.6B« <*> APL / Mathematics 

APL interpreter: further thoughts", Orightaan, 
Тоа, TE C жел, pi22- A awa y 

roach to high leve) languages Por wma 

и stately, Donald. col 2:4 Apri? 
р128-131 tes Compiler / Languages 

Cate for а "compiler interpreter", Rodman, 
Richard. col 3:2 [0578 030-33 *** 
Compiler 

Comment амі correction for Mouse (ича: a 
janguage far ж М Land, ion. cat 

16 5:6 М0 p216-340 *** Languages / 
Design / BYTE » н 

Comments on “A high lave? hangueye for 8 olt 
mach ines P, Newton, + = col 4:6 Дт 
0216-219 =» т e 

Oefining LIL, a little Interpretive langue 
Clutf, Jack. col 2:10 КІ?7 ри» © 
Languages 

Design of am 26806 LISP interpreter. Taft, $» 
Tucker. art 17 4:8 Ауга р1з2-152 


gn / 5000 
High jevel language for B bit machines. 
Milltam/Canley. art 3:7 178 р154-161 
eil prm jee LS / кР 
э: 8190446 кт Grogan, 
Peter. art L6 4:7 e ӨТӨК 220 
Languages / Design 
SWEET 16: rw 5507 dream machina (Appia pesudo 
m (nterpraeter)*, Wornisk, Stephen. art 
2311 №27 150-159 "*** доре I] / 6502 


LR, Ағас fon 
Smiti сш 1 tie p Glens, 
art 6:8 - Tta / 
Comp i Jar / ү Ж 
Var eiut of threaded Code far language 
imglenentation™. Rittmr/Haiker. arl ій 5:8 
52990 р205-227 *** Languages / Threaded 
Codex / Bibliography 
— ыз 
00: a data manager Гог beginners. SUM, 
Paul, art 11 6511 Marl g236-262 "м 
Data Bate Management / Programming letiructinn 
7 TRS-BO Model TII 
Proposal For a titchen inventory hytten, of don't 
byte che wand that.... Stuford, Richard. coi 
3:12 ІМ78 pl@t-184 ## Home / Bir Codes f 


Light Wand 
УТСА P 


Қы computer from А to 0: eake your color 
computer "see" and "feel"... Barden, william. 
art 11 6:12 Decül рі24-40 =>» 125-80 
Color / Interface jotted and 3 Circuit 

Getting inputs From "th "uu" pots. 
Helmers, Carl, srt И: 
id Analog/Digital E / e 
Con teoc lion 

Inexpennive joyatick interface*.  Duscnbaen, 
Thomas. ігі 12 2:3 HMar?7 688-93 =. 
Interface / Hardwara Conatruct lon 

doyse tek interfaces, Ciaecta, Мена, col (3 

14 Saps 20-1 ma (nterface Г hardwire 

ғ Ы joyttich intarf m 

олу pincher ‘s da таты. Мг, 
Steven, art Li 8:9 956-90 
Interface / КІН / Hardwarn dew 


Add cursor contro] to your ТҰТ 11. Мын, 
Thomas. art 2:7 ЖІП gl22-.j23 see 
Hardware Comstructiao / Vidas Dusptay 

Alpha lock For your ASCII № в у, 
Terry. art 5:1 34000 5155-1548 99% АЯП) / 
Hardware Modification 

fuild а keyboard function decoder. Elareta, 
Құзур. 601 3:7 ШІЛ pSB-103 9% Мунар 
Construction ў lagul /бытрчЕ 

Build à versakila keyboard interface foe the 
8-100, — Sichardis, Вау Т; art 13 5:10 "беа! 
p40Q-406 tee 5-100 Bus / Herre 
Construction ў Interface 

тро keyboard imt luy the тїсї iet. 

meger 1, Joteph. art 61 2:2 РОГ? р104-107 
Inpat/Qutgut / jnterface / Caleu liar 
cerry, pro keyboard, Parker, Dan. art 411] 
0712-2184 59% Jjuruüwara Йеуіне 

Ч. i тузінғу beyhparis. — Meimery, Carl. 
ari irl n - ** ASTI 

Interface ап А a тубояға to à GO мА TTY loop, 
Cotton, Јар, 1:0 іге pört) = 
л, nine 


KEYBOARD (CONTINUED) 

Keyboard input software for іле 280. Mewcon, 
Merry, col L3 4:3) Hov?8 pliz-i93 *** 
Input/Output. / 2-80 / Programaing [nstructipn 

КЕ " ж modif)ratinn. Macomber, George. art 

Ғер25 р16 *** Hardware Modification 

We. front panel. OeMongtoy, Harman, art 1:9 
May?G 239-30 He Input /Dutput / Serdwere 
Construct ton 

Quick teat cf keyboarda. Malters, Dos, art. 1:2 
ücrt75 phy += Test 

Thirty days to a faster input (touch PN 
tutor), Arestrong, Arthur. ert Lil 442 
Dec?$ ^р250-25] *** Caoseputar Aitita 
Instructiaan 

ining a keyboard ROC, Brehm, Bob. art 2:5 
May?? р76-В2 аа ШЫ) ASCII / Conversions 

Viden keyboard and display enhancer. Pelczarskt, 
Mark. hr 6:7 МИА 0154-35656 %%% Hardware 

- Review / Video Display / Apple 11 

$19 music interfacs (end rome music theory for 
cur njts)*. Struve, 0111. art іг 7:12 
Decl? páB.69« **^ Interface / Music / 
Hardware Construction 

Alda for hand assembling programs. Pfaiffer, 
Erich. art LI 4:5 М4у79 0238-24% эз» 
Assembly Language / Programming Aids / 
Assembler 

Another piptter to toy with, revisited: — 
and construction detaily. tewrom, 
art (2 5:2 26680 p202.20) *** Plotter f 
Hardware Construction / Design 

üate with КІМ. Stopson, Richard. art 1:9 
May?6 ра-12 т: Hardware Review / 
Microcomputer System 

Formatted program output for the puts Ezar d, 
Lewrence. col LJ 5:5 МК р190-194 999 
“tility Ргоагав 

Giving КІМ some fancy jewels Age ӨНУ 

кегін Grater, Robert, art 2:7 
р126-127 *** Hardware Modification / 
Input/Output / LEO Ofsplay 

Interface a chessboard to your КІМ-І, Taeters, 
Jeff, art L3 4:3 Зе” мын. oe Chit 
7 interface / Hardware Construct 

КІМ goes to the econ (gase). Butterfield, MUT 
art 11 2:4 Age77 рї-9* "»e Cames 

KIH- multiplication and division.  Coochsan, 
dames. cn] L3 5:1 MarBO р212.216 94% 
Mathematics 

KIMDOS: using your КІИ-1 with а gpm 
f Inpgy-41sk drive. Swank, ісе Ы жї ы %:5 
бауда р44-5й+ tee Operating Systems / 
Minidist Drive 

KIMER: а КІМ-1 timer. Gaker, Robart. ar; {3 
3:7 0178 pl? *** Clock / Progeuming 
instruct ion 

Monster Combat. Chapel, les. col Li 5312 
ÜecB) p2B8B-292 *#** Games / Strategy 

More music For the 5502. O'Haver, T.C. ark 13 
3:5 №078 {140-14 or music / 6902 

Mew dress Foe КІМ (асоту ing a КІМ in a 
briefcase}, Atkins, A, Travia. arr 2:9 
Sap? 1 „#7 = Hardwire Construction 

Кора on keaching with BicFocowputers. horton, 

William. act 1:6 Јанга 2138-1239 see 
Computer Instruction / Higher Education 

Penny pincher's Joystick interface. МШегітғ, 
Steven. әгі L3 5:9 Барай р85-30 see 
Бүйі 7 Interface / Hardware Construct ion 

Plugging the K[H-2 сар. Motley, M. Garth. col 
BÀ. am pl23 *** Нагӣмағе Modification / 

y 


Programming the game cf ба. Willen, Jonathan 
art 5:4  AprBl р102-120 468 Gomes / 
P ӛтті Insteuctiíén / Strategy 

SWEETS for КІМІ а Таш caloris Cast бог", 
Fylatras, Din, art L3 3:2 Робб påž-77 + 
Таз Editor 

Sampling of techniques for computer performance 
of music. (Chamberlin, Hal, avt iJ 2:9 
бер?) pbe-f) ==» Music # НТУ у 
Programming Instruction 

Standard data encryption algorithm, pari F: 
= er ai К the algoritte. Меше, Robert. 
art. LJ 4:4 А79 2110-10 ^re Crypta lang 

Telephone ан 

Ф là microcomputer. Renbar > 
John, art 139 5:6 Juni 9140-170 L. 
Control / Telecommanicationg / Hardware 
Construction 

True confessions: how | relate to AIM. Gupte. 
Yogesh. art 1:12 44976 р44-44 ч 
Hardware Modification 

Turn your КІМ into à matrbtone, Kel егеп, 
Gavia. сой 13 4:8 Aug79 р211-214 ais 
Cioch / Sound Effects 

What have you found? (үкі! ined оп codes} 
tm Deve. есі 3:10 0513 247 see 

reaming [nstéuct ion 


RIT M^ ш 


Assembling a Sphere. Anderson, BRrucg, ort Ц 
№175 219-20 94% Hardware Соларис воп / 
Microcomputer System / Sphere 
Assembling the AUM-JA, Franaon, Pant, art 4:2 
Теп73 078-82 tei Termina! 7 Hardwire 
Сопығыс Lion 
Hig board: а 780 systeg In hit form, Treason, 
tid. hr 5:9 SepBl p&2-56 ##з Warmare 
Reviee / 1-80 / Microcompaster Буз 
шш. the Heath НӨ Computer. [v Paul. 
М 4:1 Marl? pl2-1je vre дын ? 
шык деуіне ) Microcomputer System 
Ante ta novice Kit bufjders.... co] 2:1? ФП 
pl9? ri Hardware Construction / Integratad 


Circle 227 on inquíry card. 


NorthStar 


HORIZON II COMPUTERS 


Shop around find your best price then call 
us COLLECT * we'll match the price plus 
ship it direct to you by A IR 


ABSOLUTELY FREE!* 
WORRY FREE WARRANTY - This 


is our third yeor with North Star with а 
reputation of only the finest service (call 
North Star for a reference) all repairs are 
handled through our store service center. 


"CONTINENTAL U.S. ONLY 


LONG ISLAND 
COMPUTER GENERAL STORE 
103 ATLANTIC AVE. LYNBROOK NEW YORK 11563 

(516) 887-1500 ^* 


Model EP-2A-79 


EPROM Programmer 


North Star 
Appl: 
S-100 
55-50 

STD-Bus 
Atari 


Three years in the field with unsurpassed performance. Software is avallable for 
the EP-2A-79 for most all of the microcomputers including the popular CP/M, 
FLEX. HDOS operating systems. Write or call for specific hardwarg/software inter- 
facing. Driver packages available for Е-8. 6800, 6809, 2080.8085, 2-80. 1802. 
6502 and 2650 based systerns. 

EP-2A-79 115V 50/50 HZ 8heéBPA 9584] ФА о NADAWEARASRORUTAR ER (AMA np 


Personality Modul 


5А-64-3 2764...............-.. 


Optimal Technology, Inc. | 


Рһопе (804) 973-5482 


Blue Wond 127 Earlysville. VA 22936 


Circle 317 on inquiry card. 


Buy with Confidence 


from the best 


GREAT PRICES, GREAT SERVICE, GUARANTEED 
COMPUTERS, PRINTERS, TERMINALS 520 
azi-* 


Apple 
ІЕЕЕ-488 

> cad NOW „ 
available 


Apple Computers 

Ж. Disk drives, accessories 
Software, graphics tablets. 
CALL FOR BEST PRICES 


Call us for great prices: 
Altos, Atarl, NEC, 
Zenith and other 
computers 


HEWLETT 
PACKARD 


Whether you want their great 
compuler or a wide selection of 
compular calculators-wae have them 
HP-85 - Retail $3250 
Only $2475 


| U 


А” MX 80 F/T 


` 
N new 136 
column Epson 


printer with graphics and the 
Friction/tractor MX BO are in 
stock. WE HAVE THE GRAPHIC 
PACKAGE FOR MX 80. call, 


MONITORS 

BMC & NEC Green Screen 
NOW IN STOCK 

PUM CAT ORS 

We have the CORVUS 
systems to book up several 


Apple computers at once! SILENTYPE PRINTER 
ONLY $295.00 

МЕС & DIABLO PRINTERS | ure 100 

Anadex, Paper , m 


Tiger. CALL 
for latest prices Жш 


Amazing Mountain Hardware 
CPS Multi-function card 
ALL IN ONE: 


SOFTWARE Paratiel/Serial/Ciock/Caten 
Visicale 3.3 ...............,,. $175/Reg. $199 
ЕРІ GL/INV/AR/etc .......... 299/Аер. 399 PLOTTERS 


Tax Preparar by Howardsoft ... 125/Reg. 150 Bausch&Lomo ploiters 
Real Estate Analyzer,Howardsoft 125/Reg. 150 for your computer by 
Crealive Financing, Howardsotl 125/Reg. 150 Houston Instruments. 
ASCII Express ІІ by $0$5....... 55/Reg. 86 CALLI 4 
2-ТЕВМ (CPM) (16 sector] .... B5/Reg. 100 
TRS 80 & ATARI SOFTWARE TOO 


MICROSOFT 16K 
Ramcard $139 


Mail orders ONLY: 

NET PROFIT COMPUTERS 
2908 Oregon Court, Bid G1 
Torrance, Ca 90503 — 
1(800)421-1520 m 
іп Саі: 213 320-4772 ф % 


Cal residentia апа 6% sales Так. Minimum shipping end handling charges are 
$3.00. Match, Viana, Amar prices slightly higher on ssie Items. Store prices Нег 


Visit our саай store 
Ме! Profit Computers 
521 W. Chapman Ave 
Anaheim, Cal, 92802 
714 750-7318 
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KIT BUILDING (CONTINUED) 

Persona! computer on a student's budget, 
dastan, J.C. art 5) №180 р138-146 94» 
Microcomputer System / Hardware Construction 

Soldering techaigues. Trimmer, William. art 
4:9 5ар/9 -53 tts Hardware Construction 

What's Tevolved in kil building?. Frenzel, 
Logis. art 2:3 Mar?? p50-bO **» Нагонагя 
Construct (on 


KNOMLEDGE-BASED EXPERT SYSTEMS 
Knowledge-based expert te coms of age, 
tude inig: art LU 6:9 Sopal MINUM 
тее Artificial [ntalitgeace 


About tha cover A аза 5 Log". Меш, 
Earl. art 3; Partal 

Amended BASIC eMe я changes ip BASIC). Bags, 
Eobert. col 4:4 Ape73 р238-219 евә BASIC 

And its interest 5008019, Silverston, Stefan. 
col 4:10 QOct/9 мА *** Sage, 

Approach to high level languages for small 
узреть. ‘Stavely, Donald. col 2:4 Apri? 
p128-131 +e Compiler / Interpreter 

BASIC, @ascal, or Tiny-clr a simple benchmark ing 
соерағ 1500, Mughes, Phil. col LE 6:16 
betel 2372 37$ e Benchmark Testing 

Calling attention to MPL [а Hewlett-Packard 
Ч: Robb, Gerald. col 3:12 Пейн 


tase statements and related topics. Grogane, 
Peter. col 4:10 08179 0170-1 ous Pascal 

Changes to FLOPTRAN-1V, Е i cal Ц 
6:7 161 різ **” Comp | ler T 

Come from...contimued (comments on 5-40 the 
BASIC ! 896). Charb, A. Lawrenca. col 4:9 
Sep?S 0264 er BASIC 

Comment + к. “A high level language for B bit 
machines". Mewton, Glen. col 4:6 3079 
p216-219 *** interpreter 

Comments on PASCAL, learning how Lo program, amd 
small systems. Ford, Gary, col 3:5 Mayle 
92136-42 ^ra Pascal 

Comments on Pater Skype'i pie кекті. 
Kenton, Jeffrey. col Zl 7 р191-192 


T on the TIR relocatable iuader format. 

Pittman, Тов, сой 2111 Movw?? 204-205 ee 

Standardi 

Caparison of C and Pascal. col 6:6 маа] 

кыы rogramming Language / Pascal 

Comparison of some me high-level Kn. Morris, 
dobert. art 5:2 Febü0 р128-19 =e 

бата abstractions and program correctness (04516 
vt. Paseal). ND Earl. сө! 16 4;9 бер 
р1%%-171 1с / Pascal 

Gafining LiL, a ЕЕ interpretive language. 
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Defining а language: PL/B. wilson, Davia. col 
19 3:11 Nov?78 р100-109 "ra 

Don't overtook 1157. Allan, dona, col 4:3 
Mar?9 phe *** LISP 

Evg lut ton Pot FORTH, ы PL кар. 
маг. ark us An 
FORTH / History 

FLOPTRAN-1V: а tiny EA Стават, Mark. 
kt (1 5:10 бено p1$0-228 +e» Compiler / 


GRAPLIng with APL, Lalar, Маю, col 2:11 
Nov?! p220-222 №" АР 

High-level language bencheark. Giloreath, Jin. 
art L9 6:9 SepB| р180-198 *** Senchmarh 


Testing 
Importance of choice of | а ac Cal tum, 
ees ast uns pects ot 


|etroducing the we e узма, Goldkerg, 
Adele. art 5:8 АВ pl4-28 99% Seal] ath 
introduction to BMF {Backus Norma! Fora), 
Maurer, W.D. art 4:1 Janta plig-225 are 


Documentation 
[s Pascal the neat BASIC?. Helmers, Cari. са) 
pé6-8S« %4» Pascal / BASIC 


4:12 Dect? 
LISP vs FORTRAN: а fantasy. Roóchaisau/Llay. сп! 
5:6 JunHi p30-34 #58 Fiction 
language contro) strectures for ағау electronic 
eisualézatian. Шегені), Thoms. art ril 
NovB0 290-105 "4а Eotor Graphics / High 
Pere M Ee + | 
Anquaqe development: 4 рғәроьвзі. Taylar, Gian. 
col 2:1) Nav? 2190-191. one 


Look ak LISP. Жсри, Багу. ot 1# 2:12 
бс)? рі *** t] Р 

Majic of peur oe ere "e E s 
art 1:8 Арг?& ter 


[mxtruction / Def Intt tons 

More on ші бірім conditions. 
са! 4:9 3Sep?3 piss **ә 

Matura) 1 age processing and amall systems. 
Tennant, Harry. ort 3:6 dm? pis. + 
Matura! Language Construction / ҮЧҮ 
Intel} елсе 

Шы liberacy: programming languages as A- n 
ntes Jon. «t Li 6:3 гв: 


Lawrence, Scott. 


зан оп ас paint and critique of РУР. 
Alpert, Stephen. 201 2:11 Nov?7 р192-19 


спе ie 5nfteare systees. Tobson, Devid. 
art G:A Aug] 574-96 99" Dhiect-Drlented 
Languages 

On consumers” languages and standardization uf 
Aumin interfacey, Mikes, Peter. col 1: 
Apr?7B р149-150 99" Standards 

PS = в FORTH-like v тї Redit pas 
Metalygo, Yale. art eet Abs 
wm ME 5 өмі 6 

Р5-а ҒОЯТН-11іе bhrqadud a Tanguay, prt өлі 3 ii 
Motalygs, Vaio, art 6:1! Mel 
*49 Threaded Codes / FORTH 


December 196] © BYTE Publications Inc 


LANGUAGES (CONTINUED) 

Pasta! critique end в coment, d d» 
col 3:12 0578 р179-180 ёа Page 

Разса! versus BASIC: round 2 includes тим. 
Andrews, Laurence. £01 (4 8:4 іртіЗ 9239 
ma Pascal / BASIC ) FORTRAN 

Reactions to previous commenta [а Coapater 
language development society) . Jaras, Leigh. 
col 3:2 Fen? plia *** Associations 

Bexpanse to А proposed aicérofroacessor sol ініге 
standard". Ogdio, Carol. col 2:11 ЖҰ? 
p190.199 =se Standards 

— to t^e Tower of НТ. Or.,,SOnP notes 
about LISP, jamguages.... Нећу, Car]. col 
4:8 өші. т" *** 115% 

5004705: |leplemental to^ of è musie rust: 
Taytar, He). art 2:9 Sep}? pl2-21]« ta 

Music / Altair 

5а. — Же де мамин. cel 4:1) 
№0179 p2tà QBUL 


БИШИ. conquers am Burns, 8гісе. col 4:6 
dun?S p?20.22] «+ SNORQL 
5malita]k: в language for the 19604. Morgan, 


Oris, col 6:8 Аша] рб-10 +e» Sed ita tk 
Som contrary opinion (ол Pascal). Mobertson, 
Peter. co) 4:4 Apr79 р241-М5 чи fasca) 
Standard for writing Slenderds. Wallace, Gavid. 
саў 1:2 Feb?B р175-175 i Standards 
Standardization nf high tevel languágesr som 
quattions. Greene, Е.М, col $. Мау? В 
0163- 165 яз» Stendards 
technical безінде Labs relocetatle abject modula 
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Meleery, Carl. art 1:14. 0176 р107-109 
әз” Shows / Altair / SHTPC 

Are they real? {а vipit їл Sphere, 5МТРС and 
Hits). Green, Wayne, со! 1:2 Oct75 ym 
ефе Altair / Sphere / SWIPE 

Caught by surprise (lack of “hig” Cir m іп 
personal computing). Helemre, Car]. cal 1:16 
Dec?6 pG-3¢ 99% tMerketing / Getai ting 

Directory af hard-disi manufacturers. col 5:8 
380 pl46 *** Ward Dish Drive 

Japanese computer invasion. Niesttawss!, Stan. 
art 6:0 Augs! р200-220 тее Furelgn 
= os nl aoe Pid dick organ, 

Look at C's леп fin drive, 
Chris. art 3:6 №20 2175-16 99% шей 
Disk Orive 

Make your Gen printed circuits. Hogenson, James. 
art 1:1) №176 p5B-63 *** Hardware 
Construction / Electronic Circuits 

Microprocessor for the revolution: tha БЖИ, part 
3: final thoughts. Mitter/Boney. art 4:3 
шге p46-52 %% Microprocessor / (ент / 


Trand (сыйға hassle free products. MMe lems, 
Cart. col 1:1) АН6 рі» ese DMarkeling 

View from the silicon valley (new companies), 
Warren, Jie, art 1:6 70076 p74-7§ een 
n Source. Boud іі, K.D. art 1:9 May?& 
019-23 99% Consuser Informatica / Retailing 

MARKETING 
Csught by surprise ne of "big* Firms in 


кып! comput ing). Halawes, Cart. co) 1:15 
дес76 p&-9* Manufacturing / Betal) iag 

Japanese ест invasion. Miatthowsk), Stan. 
acl 6:8 Миа} peDO-220 те Fareign 
Competition / Ranufacturlag 

asl lal сағыап. aft 1:5 3076 pid ate 

ни 

Reviewing the microcomputer revolution, Faber, 

Ed. ca) 6:11 ішу! gp134-136 *** fetailing 


Sphere rolls into tòm. art 1:5 A6 o 


ved the field е, -— tur V ғар” 
Publishing | BYTE ж. 


Trend toward ħassla free products. He laers, 
Carl. col 1;11 34176 phe oe 
- rnnt 

MATHEMATICS 


AFL interpreter l'or aicrocomputers, part 3: 
satheaatical processing®. Ыар іе, Mike. art 
2:10 0477 p64-68+ mee APL / Interpreter 

Adding new Eranscendentals to limited BASICS. 
Seepronia, Yince. col 2:9 Sep?? рбі» sve 
Tiny BASIC 

Addition and subtraction: the 102 versus the 
290. Merrin, Stephen, col 98:3 ММ 
р224-228 *** Binary / 18002 / 7-80 

Algebreic (dentities are not numerical 
identities. Forayths, Alan. col 5:2 Febad 
p174 *** Statistici 

Analysis of polynomial functions with tne 11-59 
caleuletor, part 2. Chance, Pierre. art 6:1 
Jano p130.136 += Caleulator 

Approximation makas 6 cai e of differance. 
Leedom, Bob. co) 4:6 №7079 210859 + 
Four шт Transform 

BASIC factorial», Miller, Alan. сві 11 4:6 
679 рї0В *** RASIC 

Beginner's guide to spectral analysis, pert 1: 
thay artic @usic. Zimmermann, Mert. art 
Li 6:2 Febal 068-90 eee Mes ic / Fourier. 
Teansfores / РЕТ 

Commenta on floating point 
Baker, В.А, са! 2:9 Sap? 
Computer Tn&struction 

Complex number subroutines, 


resentation. 
pias gogo 


Harlow, Wiillan. 


col 11 5:10 №80 р!16-118 fe уту 
Program / BASIC 

Computer generated v^ 4g i, Johnston, 
ат. art 11 10-12 Sse 
Graphics / Social Р Й... / ole ыы 
Graphics 


Computer generated maps t 2. 
ae ak Ul м Nice "ene 
Graphics / Three-Oleensional Graphics / Social 
Science 

Curve fitting wItA your computer. Фәсібекела!, 
Fred, art 1 4130 Uct/9 pl60-160 «ee 
Stattstics 

Dynaeic simulation in BASIC. Moung, 5.4. со! 
Быр” (101 p394-999 999 Simulation / 

Extended uit iplication with the T[-58, 
Manwaring, Michag). col (2 4:11 мВ 


2244-1485 ажа Calculator 


MATHEMATICS (CONTINUED) 

Fast Fourier transforms on your home computer. 
Stanley/Peterson. art |] 3:12 ока men 
ses Fourier Transforns 

F inat бт point arithestic?,. Қазмізнен, Burt. 
art 2:11 о) 676-28 %”» Computer 
Ingteuctipn / FORTAAN 

remm бойға end cents. Palenit, Les. col 
"m 3:10 04078 фаб tes 1069 Erogeen / 


біте anelysis af data using à elcrpcumputer, 
WRuckdeshel, Ғ.А. aet (| 4:12 Der79? р10-18 
eee Fourier Transfores / Marth Star у 
Frequency Analysis 

Functional sppranimations. uckdeschel, 
art Ы 3:0 № 024-46 ses 

How far - which wag? {navigation progres). 
біш, Renag. ért LI 2:7. Jul??? р11@-}10 
see УТРО / Navigalion 

infimus traveling-salesman problem: а еш! 
umo. бөгүн. ari tl &: шін 
р252-290 *** Purzles / Energy / ШК 

Introduction to тиме. 
2:7 Quill? 082-87 9 
Binary 

емеге trig funct tons, 
4:3 М№г?9 p92 ere 

414-1 multiplication and division. 
Jew. col L1 5:3 Warfü р212-216 ete кін 

Kalaan eilsage predictor-eontitor. 1084111, 
Jerry. art L2 6:7 3181 p230-248 Zn 
Energy / Automobile / Calculator 

Khachiyan's algorithm, рагі 1: д new solution to 
linear programming,..*. Berreslardfet al. ari 
6:8 Au р198-200 ore 
Programming 

LISP based syrbolic math aniem, Stoutenyer, 
Oavid. art 4:8 ote ol - 76-192 "e LESI 

Mathemet ical modeli 1С progres to 
simulate real-world xystem;, Hicks, Randell 
art 11 6:6 Jundi 6272-66 *** Simulation / 
Compucolor / 5с tence 

Mathesatician's view of LISP. Pratt, Vaughan, 
art 8:8 24379 pl6é2-169 * |50 

Mathematics of computer art- снага ФР, dori. 
art 4:7 №179 р105-115 ase Ae 

Mathematics of computer graphics. Posdeser /«t 
81. art 3:9 78 p?2-39 "> Graphics 

Montterative digital solution of lineer transfer 
tang tons. Finlay, Bryan. art 11 4:12 
Oec?9 р144-156 == Hewlett-Packard / 


Fred. 


Siemans, Webb. art 
Computer Instruction / 


«o! al 
Couchma 


Miler, Alan. 


Algar ite / Linpar 


Simulation 
Movice’s tye on compuler arithmetic. Ledder 
Wayne. art 31 Jan?@ р150-169 в ‘ 


Computer Instruction / Binary 

Милет ісе! wp. for th TAS-80 pocket 
computer. Salem, Mika. cel Ц 6:1 Jenði 
p182.184 ess fouriar Transforme / Hand-held 
Computer / TRS-BD Pocket Computer 

Overview of long division., Gass, Geoffrey. ari 


4:8 №979 р220-224 *** Coeputer Га гус іва 


PEAT A M сайы a technique for evatuatt 
schedule re, td. Doug 145 . art 6:16 
47) 9402-4 12 Data Structures 


Parautat ton i Mel, Ketlerman, Eduard. 
col 4:8 М6079 9126-127 *'* Bibi tography 
col (2 5:10 05480 р54-58 та» Catculator 

"uris rotation. Sarbier, Кам. col Ll 4:5 
Мау79 р216 *** Purrtes 

Response to "unlimited Precision Division". 
lummreaa, Mark, col 4:5 Мау/9 р210 "а 

Seis: tuloring 1^ SASIC. Schreiber, Linda. col 
11 $:3 Mir&o 5244-245 + ter 
Asatated Instruction / Children / Altair 

Simple math lessont jpe test), Lloyd, Xabert, 
tol Ll 2:11 Nov? p60 *** Tiny RASIC у 
Elementary Education 

Simplifying the it ОДА calculation by 
peometric meant, Маитдей?, A. David, 601 5:5 
Мау0 pl52 *** Plotting 

Simulation of motion, part Е oh automobile 
Suspension, Smith, Stephan. art Li 2:12 
Dec?? pll2-116 *** Simulation / Automobile / 
St lence 

Sources of numerical error. Buskirk, Dan lel. 
art 4:6 Apr79 946-49 === Conputer 
Instruction 

Symbolic math using BASIC.  Stoutemysr, David. 
ert L1 5:10 080 р212.246 ++. BASIC 

ТІ has faster solutions (speed in 10191 
simultaneous equations). Larson, Naevia, cod 
4:8 №79 2128 *** Cateutator 

Тюйзе calculating Womans (Reman тета) 
calculator}. Dishean, Laurence. col 11 3:5 
Jun?7B р109-111 99% Conversions / - ^ af 


Thrae types af pseugor anbos Ген тн Мете al 
- a 


С. 8rian. art 1] 4:6 
Random Numbers 

Walsh functions; e digilal fourier ser les. 
Jecoby, Benjamin. art 7:9 Зер) 9190-196 
жә Fourier Trensforms 


6500 
ü -- "v multiplication. Chayut, fra. 
to 


T- 2124 *** Programing 
Instruction / 


Decisions, decisions le or - sigas Гог raabers). 

эм, Geoffrey. co $:5 мү р190 е 
6800 / Programming Instruction 

Сау way to rmn tines and cosines. 
Grappel, Robert, art 13 4:4 Apr79 2120-11 
*** Programming instruction / 8800 

Fast Fourter for the 6800, tord, Richard. ary 
L3 4;2 Feb79 р108-119 *9° Fourier 
Transfores / 5800 

Мон ш Multiply in a “i сімге, part 1: usc ім 
basia for к, assign. Sryant/Swacdee. aft 13 
3:4 Apr78 9$28-15* ee; Design / 6500 / 
Kicroprocessar 


SOFTWARE 
FOR MANUFACTURERS 


Material 
Requirements 
Pianning 


Capacity inventary Bill of Order 
Pisnning Cantro! Material Enlry 
Job General Accounts 
Costing Ladger Receivable 


Micro Manufacturing Systems has been develop- 
ing and supplying manufacturing software directly to 
manufacturers for several years and is now offering 
its MCS-2 system to dealers and OEM's. 

MCS-2 is the most comprehensive manufactur- 
ing control system designed for the CPM based 
micro computer. MCS-2 consists of nine separate 
modules which can be purchased as a complete sys- 
tem or individually as required. 

For more information contact: 


MICRO MANUFACTURING 
SYSTEMS 


1670 Norma Rd. е Columbus, Ohio 43229 
Phone: (614) 885-0738 


Accounts 
Payable 


9 Components Express, Inc. 
"Have you kissed your computer lately?” 
1380 E. Edinger. Unit CC Santa Ana. CA 92705 (714) 558.3972 


BROAD BAND MICROWAVE 
RECEIVER SYSTEM 
1.8GHZ to 2.4 


only 
$295.00 


With built-in-converter to channel 
2, 3, or 4 of any standard TV set. 
Lina of sighl lo 250 miles 


RANGE 


SCOPE Will receive within the frequency band [rom satelites, primary 
microwave siations, and repeater microwave booster 
stations 


CONTENTS Packaged in 19"7x19"w4 3/2" corrugated carton complete 


with: 
я 24" Duh ғ 300 Ohm to 75 Ohm Adapier 
а Fead-Horn Receiver € 750 Оһт to 300 Ohm Adapter 
є Mounting Bracket e 60 Feal Coax Cable wih Connactors 
е Mounting Clamp е 3 Feet Coax Cable with Connectors 
а jnstructians 
WARRANTY: 
180 days lor ail factory defects and elactranic lalures for normal 
useage and handling белесіне sub assemblies will be replaced 
with пам ог re-manulaciured sub assambly an a 48 hour exchange 
guarantee 
Thes жумет is nio n hil and requires по acodiongii devices or egalament eter than 
A TV set lo place mopenton DEALER INQUIRIES INVITED. 


Сігсіз 74 on inquiry card. 
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MATHEMATICS (CONTINUED) 


8080 

Build this mathematical function unit, part 2: 
suf teare. Bu thr te, Й. Scott. art L3 1:14 
Осе76 р74-80 езе Programming Inatruction / 
Hardware Construction / 8060 

Integer math package for the 8080. Carbrey, 
deuce. art L3 6:5 Мауйі p201-226 «ті 
BOBO / Programming Instruction 

Hove? 8 hit quitiplication, Giaerer, 
Christopher. col 13 2:7 МІП pli? e 
Programing Instruction / 8080 

Wumhar guessing game.  Laudensjager, Keith. cg! 
LJ 2:12 Пес?/ pl4H *** Games / BORU 


APPLE II 
lepossiíb!e dreams: computing е to 116,000 places 
with а persona) computer . Могејак, Stephen. 
art L3 6:6 Jundl p392-407 т äpple II 
Unlimited precision division, Raskin, Jef. art 
4:2 Feb?9 p154-156 *** Programming 
lagtruction / Apple IL / BASIC 


DESIGN 

Clock less multiplicatio and divis lon cirmits. 
weed, Mike. art 3:12 Dac?B 2128-06 =e» 
Microprocetsor / Design 

How to multiply in a wet climate, part 1: use end 
basis for 4 design. GBryant/Sessdee. art L1 
3:4 Apr7B8 pz8-35+ *** фарз / 6800 / 
Microprocassar 

Information hiding in Pascal: packages and 
painters. Feldman, Michael. art te” 
MavHl р491-488 te Partal / 
Design 

Numerical methods In D iie 
Toin, art 14 615 Муй! p415-M 
FORTRAN / ү г 

Some musings on Boolean в сага”. 
Dunce/S5chwartz, МЕ 3:2 Fab/B 628-29 ee 
Design / TTL Gates 

This circuit multiplies, Hall, Tos. art ШТ 
«d 036-39 *** Computer Instruction / 

Sigh 
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Life (Gams of qo NL William, cal 


vm m дит j ее 
Life after death, Macaluso, Fat. art 5:7 
E pifó-313 ees Games note m L4 
Life algorithm жы Life). ішпес | "s 
Prioris 4:1 95 р0-97 ++ балах / Life 
ш ran be A — version af = - or 
Life). Sederstrom, 4 Mr? 


2165-1659 +. mies / ro f f T. 
Life with your computer (Game of Life}, 
Mijtiun/at at. art 312 Ос? рі5-5і wee 
Ж. уу Н vie im йм. кс іне, Кё са! 
r r 
(i ait Des o p 


Qne-d imens іола1 на (бы и UR. ина, 
Jonathan, art 3:]Ў В p5B-74 гез Games 
ғ Strategy / Life 

Solving soma cubes and polyomino puzzles meee a 
microcomputer, Macdonald, Douglas. art tL 
4:1] №079 p26-52 Фе Puzzles / Games / PET 

Some facts of life (Game of Life). — Sucktognae, 
David. art 2:12 1978 p*54-bb жая Games / 
Strategy / Life 

Spacewar in Tiny BASIC: navigating tnrough 
Integer BASIC, Beard, Say art Ll 4:4 
May?9 р110-115 "9% Tiny BASIC / Gases / 
Programming Jnttruct ton 


HARDWARE CONSTRUCTION 

Build this mathematical function unit, part 1: 
hardware. Guthrie, К. Scott. art 1:13 9978 
р2б-13 »** Hardware Conttruct ton 

Build this mathematical function unit, part 2: 
software. Guthrie, & Scott. art 11 1:14 
Üct7b p/A-B) *** Programming Ingtruction / 
Hardware Construction / 9080 

How to muftiply in à wet climate, part 2: э 
бара Та. Bryent/5ussdee. art L3 315 
pi4M-114 4% Hardwere Construction / sire / 
Hicroprocessor 


HARDWARE REVIEW 
Number crunching processar (WSC ЮТИИ), 
Maison, Peter, art C3 3:8 4076 964-74 
wer Mtcroprecessor / Hardware Review 


PROGRAMMING INSTRUCTION 

Analysis of polynomial functions with the TI-59 
calculator, part 1. Chance, Pierre, art 17 
4:12 Dec79 р120-1)3 ee "сво lator / 
Programming Instruct!on 

Build this mathematical function unit, part 2: 
software. Guthrie, R. Scott. at Ш 1:14 
06070 174-80 see ddr, Вы [mitructiaa / 
Mardware Construction / B000 

Computing the determinant of a matris, Fiyan, 
Brian, col LÀ) 6:3 Marii) pl52-154 1% 
Programeing Instruction / TR5-B0 Model 1 

Decisions, decisions {+ or = signs for төбәге), 
Gast, Geoffrey. col 13 5:5 MaySQ рі se 

6800 / Progremaing Instruction 

Easy мау to calculate sines and cos 

Grappe!, Robert. әгі L3 4:4 wc piztü-171 
tët Programming Instruction / 5800 

€lements of statistica! tation, Forsythe, 
Alm. әгі 11 4:} Jan р182-|184 эк» 
Statistics / Programming jeveruttion # Basic 
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MATHEMATICS ( CONTINUED} 


Fast, ancient method for wi gee a 
Jostein, col 11 6:10 ostai p3?6-3 
6502 / Programming Instroctian 

Integer sath package for tha BONO, (Carbrey, 
ruce, are L3 6:5 Маубі p2ld-276 ++ 
8060 / Programming (nstruct ton 
Math in the read worid. му, Joe), art 14 
3:9 5ep7B 2114-19 өз Programaing 
Inateuction / Microprocessor 

Novel d bit multiplication, біне”, 
Christaphar. col L3 2:7 3177 plida ғ 
Programming Instruction / 8080 

Power of tha HP-67 programuh]e calcujatar, part 
2. Жер, бобы, art 12 4:4 Apr? рі76-188 

eee Calculator / Programing instruction f 

Processing algebraic sspresylons part 2. Meurer, 
М. Douglas. art 1:7 Мг? pb5z-67 ‘ee 
Compiler / Fragramming Instruct ion 

Processing algebraic eapreisions. Maurer, Б. 
Douglas. art ib Ғаһ76 026-0 eee 
Programming Instruction 

Recurrence in numerical analysis, реч 10504, 
dames. art |] 6:4 Aprl 70-0 +a» 
Programsing Instruction 

Recursion and side affects in Pascal, 
Morris/Perchik, art LG 6x5 Мау р1]16-124 
өзе Programming instruction / Pascal 

ир» algorithms foe сӛзін ім ты 


mo» 


Functions, fneingte m, John. и 2:8 
А77 рате one X ts [nstruetion / 
At*gor it 


5pacawar im Tiny BASIC: p cage 3 throug 
Integer BASIC. Шегі, йы "ы 
May79 plif-115 *#* Tiny BASIC A Games / 
Programming Instruction 
Symbolic differentiation a ja Ц. Nicol, 
Ronald. art £9 6:9 Зәрі pzlé-234 ere 
LIS? / Programang Instruction / TRS-80 Model 1 
Trigonometry in two easy black bones. Ball, 
John. art Ll 4:5 Мау?) р184-]94 vae 
sl! rymeing Instruction 
miLed precision división. Raskin, Jef. art 
= 6% Fab79 2154-156 ее Programming 
Instruction / "m Je 11 / BASIC 
- (nteger 
1 № 


WRITELOWG: а Pascal simulation of 1 
Mont, Daniel. col LB 6: 
Pascal / Programming Instruction 
What's ín 4 Fat ng pda. "ar o „Ака, 
Sheldon. р62-58 
Computer Instruction / а. — 


SOFTWARE REV LEM 
ы M ee wath ұлда, wi) (аак, 


бе 
Software А Ж... f ram Program / Euratisn 


Computing the deter Went á? (a. F) 
n Bínant Of в matr T^ 
жыя eol Ll 8:3 Maral рі5о-15а tte 
Nus ут. a ea И Н 
h 
al ated edu ia ort 


p36- 11 sos" Graph ics 4 "Tes -20 Мәде! Н » 
ptt! 
Khachiyan's algorithm, part 2: problems with tha 


algorithm. rregford/at a1, art 11 5:9 
Sepa) р242-255 oe Мер” Programming / 
Algorithm / TAS-BU Model t 


Life after death. Масайшива, Pat, ert Li 6:7 
түз р125-222 "”" Games ) TRS Model 3 / 
ire 

Multiple regression for the 15-80. Madron, 
Tomas. art Li 6:10 бегі 0430.44? vos 
TR$—H0 Mode! | 


Symhalic differentialion a ta LISP, Aico) 


MEMORY 


Ronald. art 19 8:0 54081 p2le-234 see 
LISP / Programming Instruction / TRS—BÜ Motel 1 
BOBO free memory search, Мала, William. col L3 


4:6 №079 0207-59 tte 
Instruction 
Add nonvolatile многу VER ouputer. 
Clarcla, Steve, col 402 06579 036-5) #9 
Hardware Construction / EARON 
Address space saturation probles {Я yit 
Тілі баіо), Helsers, Car], col 119 Жұ" 
рібе *** Microprocessor 
Almost optimum 200 memory est Drugram. 
4^ col 11 6:9 Sep] ынам + - 


{ 1-84 

COSMAC бооййег, Duftemam, deff, art L2 475 
Илу 9224-224 Өз Grephics / COMAC / 
Hardware Construction 

Coincident current ferrite core qemories. лет, 
Чат. art 1:}1 МІМ рё-]& *** Computer 
гус И ое / Hardware Construction 

Сонет on fain »chemey, Gentry, James. col 
2112 tect? р]43 %%» Microprocessor 

Don't жне memory space [one way to squeere fat 
put of text atrings}. Baker, Robert. art 
1:16 0276 058-59 999 Information Storage / 
Programming Instruction / ASCII 

Dynemic memory: asking an intelligent дес іс іон, 
mier Larry. ert 6:2 Fendi 914-150 


Efficient storage af an uu 


£000 / Programing 


Codes. 
Krakewer, Lasreace, 1:14 006 
p35-35 ы” Ши МТФ { d Noo 
Instruct ION m m 1 

Give your micro à fig ы. virtus! emp 
Lechniques).  Grappol, Robert, art t шт 

р78-81 sie faforasLion Siorege Г Computer 
Instruction / Wirtual Memory 
Wow to іші в мгу with ote layer Мне 
Lancaster , * 


Circuits (xtalic ЖАЙ), 
1:8 ҚҮМ 028-12 79% Hardware Construct ind 


т (БИП, (a 


proposed character sat), 
e i Thomas. art ramen 1746-41 eee 


Ins and cuts of yolatile шешсе, Lancaster, 
Don. art 1:3 Mow?S pl2-l7 t= wa? 

" "m s i 
netic recor techno 

к= 1:7 қаға, p&-B* 8 
Storage / Tape Cassette 

Measuring program size. 
col 3:2 Ға? pls? 

Memory mapped 10. (Ciarcla, Steve. 
fov?? 210-16 “49% Hardware Construction / 
9080 / [npat/Dutput 

Hemir*y pattern а: test. Kinzer, Юй 
ark L3 1:10 0Oct7B різ-15 ?*** Test р 6000 

Caperalla, Frank. eb] 13 
тәп Test у 6080 / М 

Walmart, Carl. 

Predictions 


s Imerx i Earl a 
Informat fot 


Dobrowalak 1, Stefan. 
wre BASIC 
eal 11 2,11 


Memory test program. 
4:8 №579 2215-27 

Малюту: tha growth of а resource. 
col 3:6 Jun? phe = 

Мем wonders of the compuler age. Metmers, Cart. 
со! 3:12 Dec7B рбе **" Microprocessor 

Hote on advances in Cachaniogy (amorphous 
semiconductors), Robinson, Paul. col ii 
44928 pl65 *** Design 

Penny pinching address stata analyier, 
Steve. col 2;2 ҒыуА рб-12 vee 
£quipamnt / Hardware Construction 

Ed КІН-2 gap. ау, M. Garth. col 

рі21 +e Hardware Modification / 


пакса тодогу аййш1ш for the Atari, Palczariti, 
Mark, hr 5:5 Junii 924-25 9%" Hardware 
Review / Жез”! 

Smart weuDry, part 1. ‘Smith, Randy. art 434 
Apr79 254-52 *** Design / [afarmatian Storage 

Smart memory, part Sith, Randy. art 413 
May? pi50-160 + Design 

Taking advantage of wamory address spece. 
Luscher, dames. art 1:5 234076 940-03 ==" 
Programing мее Ше і 8008 


Ciarc it, 
Тен 


Testing memory іп BAS Adami, Austell. art 
Ц 3:10 ЖІ? к wte Tet / BASIC 

Virtual memory and (54M for micros. бане, 
Mark, col 2:11 Now7? pz24 ** AR у 


Information Storage / Virtua! Memory 

Virtual memory for an object-oriented lanpusge. 
Kashler, Ted, art 6:8 Augal р278-3587 **+ 
Bealitalk / Virtua] Memory 

Who's afrald of dynamic neut Mauch, Lame. 
art Je? МІН р42-4Ё+ 99% Design у 
Computer Instruction / RAM 


NICROACE 
MicroÁce computer. Sesris, Delear. br L3 B5;4 
rél 045-62 тее Hardware Rav tem 
MICROLUMPUTER SYSTEM 
Не тата, Cari. 


Apglfance computer, circa 1977. 
co! 2:1 Jan?? páe tea Predictions 

Commodore's зен PET computer. col 2:10 0177 
p50 wre PET 

Custos zat ian--the е fon of ind vidas Tit P 
Halmeri, Carl. cor iin р 9%, d M 

ТЕҢ personal ter. tori, 18. p^ 
6:7 Julél рБ-10 *** ПМ 

Systems of note (Roger Amidon's rer and 
Altale}. Welmers, Carl. col 1:12 Аб 

-89 т” Altair 

Хеғба Alte computer, Wadlow, Thoms. art 6:9 
SepBl p58-68 =т= wetworks / Zeros Alto / 

Ethernet 


6800 
Astral 2000. № 1:15 №176 р112-134 ++ 
Hardware Raview / 6800 
Bufid в 6800 system with this kit, Қау, бағу. 
art 1:4 fac75 E en өзе Hardware 
ter", Abbott, fot. 


Construction / ЗЫТРС / 6800 
ggl іст, 
brt 1:10 Jua76 рб0-456 "ee 6000 / Hardeare 
Construction / мікбшж 
Зуев of note (45800 fros Celdal o. n 
Associates}. М 1:10 №2 2196.1 
Hardware Review = 6800 


Digital Group змо tte ten thir papi tir on for 
5120), Cistin 5 art. 2:3 Mar?? 
р114-121+ bie Hardware Construction / 

we м i / 90890 

BOB0* g игш, A а% а persona 
Barbier, Ken. к Sep? b "LIP ae 
Hardware hy / 8080 


APPLE il 


Apple ІІ (system description}. Woznjek, Stephen. 


art 2:5 Мау?7 р34-43 ft ри Et / 
Hardware Nev lew 
Appia lit. Margan, Chris. № LJ 5: A 


pS0.54 see Hardware Review / Apple HI 

Appie to Byta: one user's review cf ti Angie 11. 
Helmers. Card. br 3: 1 Marva рі8-4Б еға 
Hardware Ravtew / Apple IJ 

Ега of off -the-shel! persona) computers nas 
arrived. Welmers, Carl. col L6 5:1 Janë 
рб-10+ »*** Migtary / Apple 11 Г Pascal 


ag 
Huito в ІІ-мией control computer with BASIC, 
park 1. Ciarcia, Steve. eo) 6:7 NIBIL 
„47 к Control / Harduere Construction / 


g 
Build а 2B8-haym contro! coeputor with BASIC, 


pert 2. Coarcia, Steve. cgi 11 іс №9 
ae ore Поко f Mardwace Comstructian / 


DESTÓA 
fuilding ac ter from scratch, E. Hilary, 
art 2:11 т 92 


Construction / UN y > Ж TEE ow 


Circle 165 on inquiry card. 


| "шш Шы... --- 


NEW from Hewlett-Packard 
HP 125 Computer System | 


Model 10 
System features: 
е 780 * 64K е CPM е 2 Serial Ports 
• 1 HP-IB Port DA de 1А 
List $3250 Now 52695 
HP-B2905A Printer List * 945 Now 795 


HP-41CV List * 325 Now 292 
— Most HP Peripherals & Supplies in stock — 


FARNSWORTH 
COMPUTER CENTER 


1891 М. Farnsworth Ave. (о the E-W Tollway) 
Aurora, ІІ. 60505 Ph. (312) 851-3888 


NOW 


TELEVIDEO SYSTEM | 


The Тавуюао System i ia а CP/M* based single- 
user computer system. Stafe-ol-the-art design and 
angle board construction accounts lor Televideo's 
réHabdity and exceptional price perlormance. 
Cobal, Basic. РШ and Fortran are jusl a lew of the 
high level languages evailable Аз your needs grow 
зо can your Televideo computer system. The 
узат | can be a satellite compuler of в larger 
ootvwork of usar stations using the mulli-prozessor 


'HP-85 ( Computer 


mufti-tazking System li or Systam IH. Systam | 
includes Т8-81 computer, Televidao 910 terminal 
(950 terminal available а! additional cost) and 
CP/M? 22. Nation wide on-site service is available 
inrough General Electric service company 


Sysiem | specificaliong: СВОА. 64K Ram, 4K diag 


Сігсіе 276 on inquiry card. 


DEC LSI-11 
Components 
Dependable service 
at discount prices 


Domestic 
and Export 


Mini 


Lomputer Suppliers, inc. 


25 Chatham Rd., Summit, N.J. 0780] 
Since 1973 


(201) 277-5150 Telex 13-6476 


Mini Computer Bauppliurx, Ini 


Mut C TTT 


NEW PHODUCTS! 


NOW AVAILABLE FROM AUTOMATED EQUIPMENT 


ZENITH 


Zanith Data Systems with world lamous сизу ало 
rehability are now available Iram А.Е 1. The 259 and 
290 are standalone гісто computers with а one 
pece design thet simplifies inslallation and opera- 
thon, With the board line of PeachTree accounting 
sü(tware and Micro-Pró word processing sofware 
the Zanith computers аге the ideal email business 
sysiems. Hesthkit/Zenth educational courses ure 
available making the Zenlih compuler an excellent 
Choice for Ihe first time buyar. 


Zenith specification: 


289--АВҚ ram standard. 280 cpu. 2 saral ports, Би! 
in 12" larminal, опа 5" 100K drive, expandable. 


£90-—54K ram standard. 200 cpu. 2 serial ports, 


nosticEprom Iwa 5" 360K drives. sene and parallel buil in 12° terminal, one 5" 2006 drive, expandable. 


port 


NORTHSTAR ADVANTAGE 
COMPUTER 

The Northstar Advaniage Compuler № an integrated 
package mcluding ‘ull graphics capability Line 
charts, bar graphs, ра charts and 3 dimensional 
displays are all possibile as рал of Morihslans 
optional graphics/DOS aperating sysiem or СРАМ = 
graphes package. Ail Morihslár applicalions solt- 
ware is available for the Advaniage Computer. 51518 
tor & additional expansion cerds sre included 

Specitications: 280А CPU, 55K Ram, Green screen 
12" monitor. 240 x 640 pixel graphics resolution. 
sculptured typewolar-ike kayboard, two 5" 360K 


CP/M* t в licensed produc! supplied by Digital drives 
Research, Inc Р 
V.I.P.'s са! А.Е. 
Because A.E.l. tests before shipping, has expertise on all items offered, and is price competitiva. 


See Televideo Sysiem Ad 
f£. AUTOMATED EQUIPMENT, INC. 


га 18430 WARO STREET, FOUNTAIN VALLEY, CALIFORNIA 92708 
- See thase products апа а fuil fine of peripheral equipment ín our showroom. 


x. 


(714) 963-1414 
(800) 854-7635 


‘Circle 40 оп inquiry card BYTE December 1961 


419 


420 


MICROCOMPUTER SYSTEM (CONTINUED) 


Designing tha $c of the system - processor 
board "кг part 2. Неї, Car]. col 
Arlo Deta peie "= pasiga / 8809 / 
Homebrew 


Uirt-cheap bootstrap: more notes o^ wia 2 4 
microcomputer, Woodhull, Albert. art L i 
Қау80 pl42-152 + Computer Instruction / 


Design 

Photo essay: physical hardware of à тен 
backp lane. He latri, Cer}. art 4:7 ду! Ep 
2198-137 eee Hardware Construction / Design 


Rationale of yet another homebrew system. 
Helmers, Carl. co! 4:9 Sep?9 рб-5ь әл 


Design / 5009 / Homebrew 
2-80 іп parallel paratei processing). Lower , 
Bob. art 3:7 №128 p50.535 i-50 / 
eriga 
HARDWARE CONSTRUCTION 
AMSAT -GOLEM-80 {5-109 bus microcomputer project). 


Kastar, Joe. art 4:9 Sap79 р182-195 +++ 
5-100 Sun 7 Hardware Construct jon 

Assembiiag в Sphere. Anderson, Bruce. art 1:11 
Ju1J75 р18-20 ar Hardware Construction f 
Sphere / Kit Sutiding 


Bulld a 6800 systez with this kit. Kay, Gary. 
art 1:4 0075 972-75 *®* Hardwire 
Construction / SWTPC / 6000 


Build в I8-based contro! Computer with BASIL, 
part 1. Ciartia, Steve. col 6:7 20181 
р38-47 *** Contro) / Hardware Consteuction / 


TB 

Build a -wased contral pl мара wich BASIC, 
part ?. Clarcia cot М 5:0 ШӨБІ 
250-72 44" шат? ) Wardwars Construction / 


Building & computer from scratch, Jones, Hilary. 
гі 2:11 y?7 р80-92 *** Hardyare 
Construction / Gasign / Computer Instruction 

Huilding an 46800 nicrocooputer*, Abbott, бор. 
art 1:10 4Jum76 p4D.46 «ео БЕС / Hardware 
Construction d MiKkBuG 

Digital Group BOSOA (Try this computer on for 
Size). Ciarcia, Steve. apt 1:3 №727 

114-121» =*= Wardwara Construction / 
réware Review / BOBO 

тин on M ыр a microcomputer, Libes, 

|l. ert 3:1 я ріб2-164 «з= Hardware 
„М. Я. 

Personal computer on à student's budget, 
Jonoston, J.C. art 5:7 0160 0138-1456 oes 
Hardware Construction / Kit Building 

Phata аздау: physical hardwire of в new с ter 
backplane. Helmers, Carl, art 4:7 2179 
pl94-197 *** Hardware Conatruction / MM. 

R65 COSA microcomputer kit. Hogenson, Janes, 

1:1 рі р16-19 *** Hardware fevtew / 
Hardware tone truc t lon / 8008 


Agile 11 | poete a ім, Staph 

e 5 Сг L] ЕЯ, 

art are ores amet ca oe weenie h y 
Hardware unb 

Mola 111. Mergan, Chris. hr L3 5:7 ма 
250-54 tes Hardware Review / Apple [II 

Apple 10 Byte: one user's review of the Apple 11. 


Melmers, Car). hr 3:3 Маг75 214-46 ore 
Mardware Review / Apple || 
astral 2000. he 1:15 №075 8132-1348 ett 


Hardware Review / 6800 
Big board: а 180 system in КИ form. Thompson, 
(4. № LI 6:9 Зәрді 052-56 eee 
Hardware Review / Kit 119173 / 1-80 
Buliding the Heath НЕ computer. Pudusha, Paul. 
&rt L1 #:3 №г79 рІ2-13» еа һем / Git 
Building / Hardware Rev lew 
Campucotor 8051 (Color graphics on the Compucolor 
8051). Dwyer/Crilrhfield. м 3:5 78 
р122-29 **= Hardware Review / Computolar / 
Colar Graphics 
Date with KIM. Simpson, Richard. art 1:9 
р8-12 *** KIM / Hardware Rev lew 
Digitel Group 8040А (Try this computer on a hor 
size), Ciarcia, Steve. art 0:2 9ar?7 
pll4-121« ass Hardware Construction / 
Hardware Review / 8080 
HewletL-Packard's new personal computer; the 
HP-B5*. Morgan, Christopher, hr £6 541 
Wargo p60 өзе Hardware Review / №-65 
[BM personal computer: 1 g~ iepress (ons. 
Leamons, Phili, be 5:10 ІШІ 26-м =з» 
Hardware Review / 15H 38. Computer 
HSC 8080+ microcomputer a: à personal system. 
Barbier, Ken. hr 1:13 39225 pí4.49 tae 
Hardware Review / 
Mew Altair 630. Vice, James. art 1:5 fan7É 
ріг-46 wes Altair / Hardware Кем (ew 
Mew miíni-mirrocowmgulsr system: thu Digital 


Equipment Corporation 151-11, Baker, Robert, 
еді * danl pl2-24 =+ 151,11 г Hardware 

Қауа! TN [System Өнеге т Hove) 780}. 
Mauck/Mash, he 2:9 Зар?) р102-108а +r 
Hardware Rev lew 


MET 2001 (User's report: Une PET 2001). 
Пап. hr 3:1 Mar? р114-127 тіз Hardwar 
Review / PET 

AGS ООБА microcomputer kit. Paganson, James, м 

l:i 5ep/5 pió-19 ©** Hardware hovien / 
Hardeare Construction / 8008 

йайїа Shack ТК5-80: an Qemer's repart, ЁРуўдїгё, 
Dan. ^r 3:4 ішті! p49-50 >e Hardwarea 
Review / TR5-80 Made! 1 

504-20 (User's report: the 504-20). Яагінш”, 
Dennis. hr 1:8 prli р126- еве 
Mardwars Review / SOR 


пика, 
е 


December 1981 © BYTE Publications {nc 


MICROCOMPUTER SYSTEM (CONTIMUED) 


Review / TR5-BD Model 
CROPROCESSOA 


Systems of ante (МӨЗ from Celdat нр 
Associates], hr fiù №7 210-108 mea 
Hardware Review / 6000 


ТЩ. system monitor board: a writer's үйге. Rena, 
Bradford. hr 3:4 келе р10-15 = 
Hardware Review 

User's reaction to pA -E Buspput, 


Robert. hr 3:1 
Review / SOL 

User's report on the Intercept dr. 
Henry. aft 2:12 07? piB6-190 
Hardware Rev tw 


185-50 МЕ. 1 
Radio Shack 75-80: am owner's raport. Fylstra, 
бам. hr 34 Apr? re tas Hardware 


М px 93 ар Hardware 
Lahore, 
ana 


Address space Saturation problem (B bit 
Sialitetions}. Мішмуз, Car]. cp) 1:15 №076 
р16+ se у 

Cotlege рела facility, Гоз 25да) егп. 
art 3:4. Apr?d 290-96 “we Computer 
Instruction a Higher Educet ion 

Comaants on aChawms, Белігу, James. cot 
2:12 Dec? ol 3 ea Memory 

Compare пка pocessori rA 
col 4:5 May79 р111-2]6 = 6409 / 651 

Compilation and X. on Che тен 
microprocessors. ИА art L3 3:6 
№078 p50-6] += [к / Pacal 

Microprocessor Course. Ғаһ!, Mark. art 2:8 

77 р26-28+ “а Computer instruction / 
Education / Higher Education 

More on using the Bx300 (5ignetics 280200 
microprocessor). Twichell, Jon, =al 2:6 
dun?? prie tta 

My expartances with the 2650 (Signetics 2650 
microprocessor). Moran, Brian. art 2:11 
Wuv77 рБЕ-67 44% Children / 2650 

Weed for relocating loaders. Pieleeier, К.Р. 
td] 3:6 №78 2130-]32 74% Standards 

Меж wonders of the computer age. "aloers, Carl. 
co! 23:12 0ес/6 phe ““. Memory 

Proposed microprocessor software ktandard. 


Kemp, nn» 


Farmaniak/Leiten. col 2:7 ЫН? guid sme 
Standards / 2-80 
State af the art | їз teen in боу/5), Helmers, 


Cari. art 1:3 MWev?5 pá-)5 “а RAN у RON у 
lanchearx Testing 
Systems approach to а pertonal micrapracasscr, 
Suding, Robert. ari 3:10 МА? р12-34 “+s 
Consumer Information 
Small, багу. со! 


We interrupt this program... 
$:6 Jml р162-165 79% Computer Instruction 

What ts an interrupt?. Ая, A. Travis. art 
4:3 №г29 230-216 те» Computer Instruction 
і Input/Output 

Mure ая |7: а propose) for a new microprocessor 


instruction. бейді, 5.5. col 6:11 Комбі 
pili ane 


6800 
How to miltiply in а wet climate, part Lr use and 
ыр» for a deri Bryant био Ча. L3 
3:4 іргіі р28- eee Mathematics / Daxign 


Ў 

Preview of the Motorola 69000. Натат, А, 1, 
art 4:8 №0279 р170-174 eaa 6500 / 
Harcwara Review 


Son af Motorola (ог, the $20 CPU chip). Fylstra, 
Bante. art LJ 1:3 Жұп 0258-62 * 6800 
7 ?engraeming Instructian / 6501 

which mi T. th lin, ai 

micra pen for yout. Chaaber lin . 
e ir Sepia 010-18 «ер 5080 / 8008 / 


DES TON 
Clock lexus multiplication end division circults. 
Weed, Mike, art 3:12 Dec?’ 0128-1396 += 
Mathematics / Design 
How to multiply in a wet climate, part 1: use and 
basis lor a design. Gryant/Swasdee. art 13 
ry m a 028,35» 49% Mathematics / Design 


Microprocassor far the revolution: the 500, part 
1: design phiTaso y. Rittter/Boney. art 12 
4:1 an79 214-47 "er Design / 5909 

Nicropracessor for the revolution; the 6509, part 

(mateyetion set... Aiiter/Boney. art 4:2 
РЫ? 012-424 ""” Design / 509 
nempe for the rergiutipn: Lhe SHON, pari 
fine thoughts. Ritker/Bune : әгі 4:2 
iuri 046-52 19 Design / б 
"үлүлү 

Should the 00 loup bico An дивар ут rr Р 
construct. М, Glenn. ort 65:1 бет! 
с" “ae jggshiy Language / ж... 

gn 


CONSTRUCTION 
Howe to тиу i іп а wet Climate, un. 2: desi 
eR ryant айт, ort 2:5 МауМ 
мы ern Mathematics / hardware 
ord ln / SWIPC 


HAROWARE REV [EM 
Chip off the olde POP B/E; the inest amm 
part 1, Ме] е, Gnbert. art 1:9 
р60-59 "е: 1145100 / PDP.B / к... А. a 
‚юр pf? ыш olde POP B/E- the Interz:! 146100 
"t 2, Melian, Robert. art 1:10 Jun76 
ие уы f РОР-В / Hardware Rew lew 
ст for 1-50ь. meig, Robert. art 1:1) 
чер? рі2-1 vi Т] / Нағйыйға Rev Ure 


MICROPROCESSOM (CONTINUED) 


Ease into 16-51 computing: get 16-bit 
performance Troa an 0-5 t computer, Ciarcia, 
Steve. col L3 5:3 MarBO р]7-32 s 8088 
/ Hardware Review 


ЕВ cysten (nicrobrocessor ш. eer 
p". j 2:2 Ға) рбз-Б Hardware 
v ет 
General instrument CP1500. » Robert. art 


Baker 

1:7 Mar76 páó-5] = (#1520 і "ardeare 
Rev lew 

Heath rM чама; Ж +: Hub tn, 
Hardware будем. { clatter 75-004 / Meath 

Нам to choota a microprocessor. Franzel, Lov. 
art 3:7 0170 pl24-150 tei Hardware Rev iee 
/ Consumer jnl'orematipa 

Inte) 8086 (and tna SOK-B6 system design bit). 
Ciarcia, Steve. col 411] Mov?3 pl4-24 + 
8086 / Hardware Review 

Keep РАСЕ with the times. Baker, Robert. art 
1:14 Get?6 р82-55 жаз Hardware Review 

Number crunching peacessor (ASC #457109). 
Nelson, Peter. art 13 3:8 Aug 78 065-74 
век Mathematics / Hardware Rey lew 

Preview of the Motorola 64000, ізет, А, 1. 
ort 4:6 Aug?9 g170-174 "е 66000 / 


Hordware Review 
Praview of the 12-8009. Rampil, Ira. art 4:1 
Mar?% pB0.9] «а= 7-800) / Hardware Review / 
Put the “do everything” chip in your next без 
(145-5501). Bakar, Robert. art 1:11 Jul? 
240-44 =e 1М№5-5501 / Hardware Rev ww 7 
ЗЫР filis a gap. Saker, Robart, art 1:13 
$2776 076-79 жак  $C/MP 7 Hardware Йауіем 
"ne Instruments TM5990), Baker, Robert, art 
T 5 654-20 me FE / Mardware Apy iw 
Hs E Hashizume, Burt, hr 1:1? Aug? 
ore Hardware Review / 1-0 / 


MATHEMATICS 
Clock less ewbkiplicatioa and division circuits. 
Mathematics / Design 
How to multiply in a xat citmate, part 15 use and 
besig for в det! be Жуалы тамға. art LI 
3:4 Жош p?3-15* ғ” Mathematica / Ges igh 


/ 6600 
How to “иш 4.7 in i эй i zd v mas 2: жи 
тын; ryant / 5w 
0104-1 ы бакаа» ж 
ол. Жа, і ПЕС 
Math іл the rea! кегі. Boney, daai, art L3 
3:9 Sep75 0114-119 ++ Mathesatics 7 
Programeing instruction 
Number crunching processor {NSC МИЯ), 
Nelson, Peter. art L3 3:8 №078 ian 
вет Mathemattcs / Hardware Вау ieu 


PROGRANMING IMSTRUCT ION 

Map of tha 745-9900 iostruclioe space. 
Henry. art 5:3 Mar79 р14-2 "** 
Programming instruction / 

Math in the reat worid. істеу, Joe], ark 19 
3:9 5ер?В р114-419 *** Mathematics £ 
Programming ínstruction 

Sun nf Motorola (or, the 520 CPy chip}. 
Daniel. art LI 1:3 №075 р56-62 
d Programming Instrorrion / 6501 

Stacks іл microprocessors. Radhakrishnan /Shat, 
art 8:6 №179 р168-174 "== Programming 
instruction / Computer Intkruct ion 


Building ал М5800 micrpcomputer*. Abbott, Deb. 
art 1:10 №176 p4D-4b %%” 6800 / 
Microcomputer System / Hardware Construction 

Oo you need the real Lime]. Trollope, Gregory. 
wt. 13 2111 №07? р166-169 ee Clock / 
6800 / Hardeare Modification 

Jack ым! the machine debug...0r reading the 
traces of а wild program.  Grappel /hemarway. 
art 2:12 Dec?? ра "^ Debugging / БЮ / 
Utility Program 

MIKBUG and the 185-80, part 1: в cross:asseeDler 
far the Motorola 6800. Labensk!, Robert, art 
LI 5:1? Dec8l р22%-250 *** TR$-B0 Model | 

Rathkey, John. 


7 8800 / Assembler 

MiKBUG гозбвар... + art 13 2:2 
F4b7? 296-99 tee Monitor / 8800 

My computer runs aites, Stanfield, David. art 
(2 4:6 wun? р85-99 еее Artificial 
імейіідеесе / Pronreaming Instruction 

Speeding up МЮ 10 routines. Moore, Т.Ч. cal 
3:8 Ан/8 pli2z-134 *** Hardware 
Bodification / 6000 / Input/Output 

Thompson lister | for programs}. Thospson, 
Woe}, ся! 13 1:14 (xt/5 руз #96 БЕШ у 
Utility Program f Printer 


Me Tin 
9900 /” 


Fylstrs, 
Sey БӘ 


MIKBUG 


MINIDIS DAIVÉ 


Build the 9155-00: aemory expansion and 
fioppy-disk control (TR5-BO), LCiarcta, Steve. 
col 8:3 Marg} р36-52 Өз мы oe 
ғ Hardware Constreckion / TR5-AO Modal | 

Comparing Fiopny-dishà drives hy softwere 
Simuldelion, Mendia, Dennis: art LI 515 
MayÉD р130-140 өт Floppy Dich Deive / test 

Hardwere Rev tow 
Pius: davble-dansily operatiog куна for tae 


TRS-BQ, kolye, fron, ar 6:7 5018] р334-14] 
«ғғ Software Review / Qperatiag булап / 
TAS-60 Model J 

Disk gatalog for Lhe elgnttes. Liddi], Зов, col 
Li G:A Аа рїм-# ève Utility Program 
/ TAS-80 Made! 1 

Future trends іп persona] COBQUET 


"9. Morgan, 
Chri, col 6:4 Aprül DUM *^ Future / 
Video Display / Osborne 1 


Circle 328 on inquiry card. 


Blue, Tan or Gray 


3 ft. x 5 ft. - $69.00 
d ft. x 6 ft. т $99.00 


SEND CHECK WITH ORDER № 
(Freight Ра) 


STOP STATIC INTERFERENCE! 
Attractive, long-wearing carpet mats 


designed to reduce static electricity for 
trouble free data processing. 


DEALER INQUIRIES INVITED 


CHARGE CARDS & C.O.D. АССЕРТЕО 


Oxford Diversified Products, Inc. 


(404)226-6344 
P.O. Box 3940, Dept. B1 Dalton, GA 30721 


AVAILABLE TODAY 


from MSD: the XENIX™ Operating 
System, Microsoft's Adaption of 
Bell Laboratories Time-Tested 
UNIX" Version 7 Operating System. 


MSD provides this comprehensive line 
of products for the UNIX community: 


WB XENIX Operating System ІШ Screen Oriented Text Editor Гог 
VT-100 Compatible Terminals ІШ Dalabase Manager and Repart 
Generator Which Will Easily and Efficiently Control Large Accumu- 
lations of Information ІШ Accounts Receivable System Which Can 
Ве Used to Monitor and Control Receivables in Order to Improve 
Cash Flow № Uni-Calc™ — An Electronic Spreadsheet Which 
Makes Financial Analysis, Forecasting and Business Planning Easier 


In addition to reliable Software pre-config- 
ured for your Hardware, MSD will provide 
complete user support by: 


№ Answering your telephone questions Bl Providing new releases 
as available ІШ Supplying you with the best Hardware for your 
UNIX requirements 
MSD Corporation 
АА 2449 Camelot Court, SE 
S D Grand Rapids, MI 49506 
(616) 942-5080 


MANAGEMENT SYSTEMS DEVELOPMENT 
Uni-Calc. UNIX and XENIX are trademarks of MSD Corp., Bell Laboratories 
and Micrasoft respectively 


Circle 291 on inquiry card. 


Computer 


Forms 
Catalog 


with 32 pages of 
continuous 
business forms for 
small computer 
systems 


Send today for our NEW full color 32 
page catalog with programming guides, 
prices and order forms for continuous 
checks, invoices, statements, envelopes, 
stock paper and labels. 


* Quality products at low prices 

* Available in small quantities 

e Fast Service 

° Money Back Guarantee 

* Convenient TOLL-FREE ordering 


Fast Service by mail or. ..PHONE TOLL FREE 


1+ 800-225-9550 
Mass. residents 1 + 800.922.8560 
8:30 a.m. ta 5:00 p.m. Eastern Time Monday — Friday 
Шы: —-  N— Шығын қанын NM — p 
Please rush ә new computer forms catalog іс: CODE 22460 


Company 


Street 
| City, Stai and Zip 
Phone 
| Computer make & model 


LE m m colliers 


78 Hollis Street, Groton, Mass. 0147 1 
А тан cf hew Egged біубілерре Sermon, 1%. 
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Circle 289 on Inquiry card. 


MiNIO3SK DRIVE (CONTINUED) 

improve TRS-80 disk operalion: add an externa} 
баға separator, Kline, Kam, cal 6:5 y Уч z 
pLOZ-105 "88 Dish Controllers / ті Node 
| / hardware Modificat ipa 

Interfecse a l'loppy-dish drive іс an QUEDA-bawsd 
computer. Мобррмаг, Joba. art £3 5:5 hapii 
pi?-lü2 че Bish Controllers / Interface / 


КІС: using your KI-I eith а Percom 
Floppy-disk drive. Swank, doel, ігі L3 5:5 
MayBO р44-50› eso Operating Systems / КЇЙ 

Winifloppy interface. Allen, Darid, art 3:2 
feb?à р1]4-125 "= Interface / 916% 
Controllers / Design 

Percom's Doubler, Relly, Matton. м 8:7 Wish 
pl4t-152 *"* Hardware Review f Oiek 
Controllers / 195-00 Model | 

Piching up the oteces Hai hie a bit map of 
used sectors an a disk), Alfemd. йті 
12 4:10 047 976-485 M к= бізі Drive 
{ Utility Program 


Answer /Originate modem. Регата, Ronald. arl 
(3 5:6 М8) р24-40 + Hardwire 
Conatruction / (Е/М 

Build a null modem, ағ, Gobert. cot 65: 
Рева р184-200 tèis Hardware Construct Lon 

Bu'id-it-ycurae / adem for under 550%. Ctarcia, 
Steve. (оі 5:8 AugBO р22-18 %%% Hardware 
Construction / Acoustic Coupler 

Micrownóem support in Apple Pascal, Robinson, 
Жо. ert 16 6:7 ЖІП р308-324 tee 
Pasta) / Apple I! / Programming Instruction 

Pascal) Tibrary unit for the Micromodes 11. 
Woteki, Thomas. art 16 6:2 Feb8l р105-136 
ose Apple |] / Pascal 

Soss thoughts ваші modem. Halmers, Cari, co! 
2:7? 30170 pör *** Tajecommanicat (ons 


Y 

Checkbook balancer. mU. fod. ce) LI 3:11 
Моу78 pb5 *** қом / SOL 

Chackoook balancing routine. White, Loring. col 
LI 4:5 Чому р208-210 are (олы 

Electronic home banking [fou can Dank ол tt}, 
ері 6:1 Jam] 210 *** Қаза / TAS-BO Model 
| / Compe Serve 

Pascal checkbook balancing program. hamara 
Cari. to! LE 5:1 mS pl?4-175 49% ime 
i 


MONITOR 
8058 processor Гог the 5-100 bus, part J. 
Cantrell, Thomas. art 12 6:1) №80 
pagel ғә, 0083 / 5100 Bus 
ғ Т ВО) standard debug monitor; ANSED version 
Alten/Kasser. art L3 1:13 5976 
Siow ies eon Debugging / 6040 
DEMOS: à symbolic pa di Ы monitor. Мала, 
A.i, art 13 6:5 Hayli рї12Ё-153 see 
Debugging / $800 / Dissisembler 
Discover the machine beneath the machine: і НМ 
monitor program. FilzGer. ға19, A. 36011. col 
Ul 5:10 0с181 р278-280 а Sinclair 280 
leteract with on ELM (monitors). Gable, G.H. 
art 1:10 4Jun75 66-72 *** Programming 
Instruction 
MIKBUG roadmap... *. кву, s art LJ 2:2 
Feb}? p96-99 ғы. кі; 
fonitor Bà, ~ your gen pseudo "7 AN Міро, 
Willard. art 1:3 №5 -05 **" 9008 
PAM/B: э nw, approach ta Front pane) dastan. 
Letwin, Gordon. aft 110 05478 p?D-BÀ ete 
Meath / Software Review / LED Ojsplay 
515 83... your owh «кси уе cowsands. Ко. 
мі 21 Jan?? gô- +e 185 / 


Willard, 
Programing Instruction 

діс stepping the 8060 pescessoc*, Shere, 
Charles. col 13 4:1 y" pl?9-180 =t» 
8090 / Debugging 

THS-9900 monitor. Janes/donas. co) 4:5 Мау?9 
2128 *** 3900 

Using рте » we up іп ELM, Gable, G-H. 
art d:l МАН р106-118 "hè Programing 
lastruction 

MULTI-TASKING 


Esse intg 16-644 computing, part č: examining 4 
5411 multi-user system. ClarcH, Steve. col 
L3 5:4 Асғ80 8240.58 ate МТ адв Sys Lam 
/ ШЕН / Hardware Construction 

Sippie implementation af multitasking. Broen, 
wendell. art LI 6:10 Orct? pl/6-192 *** 
Programming instruction / 6502 

MULTI-USER SYSTEMS 

Distributed Мені. Hartan, Glen. art 3: 
№78 62-064 “as абыйга 

Ease into 16-bit computing, part 2: amining à 
чы!) multi-user system. Ciarria, Steve. cal 
11 5:4 Арғиб 080-58 tea HOBA / Herdeare 
Construction / Multt-task i 

]niroductio^ La mu programming. файе, Hark. 
art 4:9 50р79 020-12 design / 

Bult tprogranmeing 

Locél-areq helworks: possibilities for personal 
computers. Saal, Marry. art 6:10 11 
р92-112 55^ BNebeoris / Stamlards / Ethernet 

Wicrocompuler (тілетін! & review a the 
аспу loves... further readin son, 
Kenneth, art іс Аг p мг ‘ae 
Timesharing / Design 

Multieniers learn tag priu [Spin tais 
froject). Deyer, Thomas. col 
р104-116 *** Ffüucation / Games / Simulation 

Multipie-eachine laader for classroce Computers. 
Hallgren, Richard. col 5:10 0180 р90-94 
om Education / Interface 

Multiuser date nelecrk: communicating over ҰНҒ 
етпе. Breníngs, Robert. art 3:4 №79 
p120-130 444 Networks / tm Radio / Bete 
и ton 
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MATI-USER SYSTEMS {CONTINUED 
Viaa-ther ing Anat и-и t bor те 
wicroproteys0ra . Kinzer, 
Еген pli2.]3à 498 Т кенар, / itin) 


Timesharing: squeezing Lar он. Fram your miera. 
Linker, Sheldon. art 4:5 М8 0278-23 
пег о. / Design 

Uitra-low-tost melwort for persons! computers. 
irda ae gar = к. ictal 250-68 
prn [works / Design миг ива Ded ign 

MULTIPRICESS ING 

Intelligent aemary bioch: edding processors iq 
enhance períforaance, Caytjemin, kenneth, art 
3:3 Mav?G plaG-192 44" Design 

Muitiprocessiag with Motorola's MEADE. Scales, 
Мәмет, art LJ à;7 МІН 215-155 + 
Design / 6303 

Multipregrameiag stmplifted. Lenashy, Irwin, 
ort 2:12 Dec?7 фі40-14р **= Computer 
[nsteuctton 

MULT LPRÜCRANMTNG 

Introductiaa to bd CX. Осе, Mark. 

ark 4:3 өз Мыр р (шт 
System f Des ign 

MUSIC 

319 music interfere (and some music teory for 
computer nuty]*. Steuve, Bell, art G 2-13 
Dec?7 p48-89» 998 jnterfece / Mardware 
m / KIH 

Add a kluge harp to с computer®. Мете 
Corl, art LO ж ма ee 
Hardware Construction / 6000 

Advanced realet jae па іс &ynthes!à techn 
haber tin, Hal, art 12 5:4 че $70: М» 
re Digital/Analog Circuit / Design 

Beginner's guida to spectral analysts, park із 
tiny timesharing music. Zimmermann, Mark. art 
Ll 6:2 Fabi 068-950 *** Fourier 
Transfores / PET / Mathematics 

Computer music: a design tutgrisi. Orlofsky, 
Thomas. art LI 6:3 Маля pil7-332 vit 
Hardware Comatructian / 2-80 / Design 

Concertina system. Welmer, Cari. col 1:4 
05628  p9-]D ++ 

Converting pitch ta frequency. Kitz, Виме. 
col LZ 6:2 Fab] 292-98 із» Conversion: / 
Calculator 

Creativity ің computer music. Howe, Hubert, art 
L1 4:7 шн 0158-17) *** таза) Made) [ 

Demonstration of the Klugehorn ab an NECS 
СЫП E Helmers, Lar]. col 2:5 Мау? 
р152-154 + 

Graphics teat editor for music, part 1: structure 
of the editor, №1521, Randolph. аға 5:4 
Құю 9124-138 те Tast Editor / Graphics / 

Sigh 
Graphies fest wditer for music, part Žr 
algorithms. algo, Randolph. art 5:5 Мау80 
рі04-118 еә Text dig f Algo ithe 
ты 2 7113 be pen lands. Нејт, 
Сагі. art 2:9 Зер/? pil „1206 тт 
Interface / Control / Design 

Microcomputer and the pipe organ. Raskin, def. 
art 3:3 Har78 poé-68 *** Control 

More music for the 6502, O'dHaver, pi art Ш 
3:6 dun? р140-141 eee 8502 / к 

Mountain йн, 5 Nusic5ysten, ted Rob ín, 
hr L3 2418] 260-92 °** Hardware 
Rev tex / Apple Il 

Music Ші» (square-wave music and 
software-driven D/A synthesis}. col 6:7 
wiBl рм *** Apple [| / Digital /Analog 
Circuit 

ба beginning à new project... l local controller af 
music peripherels)- Melmers, Carl, col 4:6 
duntS 96+ *# 6809 у Contro! 

бесһезіга-80. Cooper/Kolya. ar 5:11 №8 
p254-272 "e+ Software Review / TRE-BO Model | 

Piano's reproductive system {snetomy of 4 pod Be 
Player pianoj: Morgan, Chris. art 2:9 Зер}? 
pt22-125 «9e үнү 

Polyphony asde eaty*. Roberta, Stevan. ot 4:1 
Jan?9 p104-109 49 InterFace / Hardware 
Comstruct ion 

SCORTOS: implementation of в ВВ ip 
Tayler, Hal, art 2:9 бар!) р1\?-2]+ 98% 
Languages / Altair 

Sampling of techniques for computer performance 
uf әшііс, Сда Тіп, Hal. arb L3 2:3 
бер77 p52-BJ) “re wuistury / KIM 7 Programing 
instruction 

Simple approaches to computer music synthesis. 
Schneider, Thowes. art 2:10 eer? р140-144 
өзе Hardware Construction 

Toy shore begins at пова, Liarcia, Steve. col 
L1 4:4 ҚҰМ 2108 *** ames / Hardware 


Conslruct tàn 
Tune in with ж chips gee р music кн 
generator). Sherad, Ted, #;9 б 
Frnt вез Hardwire Жы. { Sound 
ects 


Tw computer eugic systum (Alesir к-с == € 
4/M0D BO]. Lederer/aà зі. ort 3:3 Warb 
08-128 *** Languages / Male 

Using ihe Computer ds 8 musician's amatwentis, pt 
1: fundamental problem. Raskin, Jef. crt 
5:4 AprBD 2183-28 99% 

Using the computer өз 4 Musician вени, pt 
2: ...keybaerd to cory, МВт, Mf. art 
5:5 May8O р120-128 94% 

alphaSystaur! Music Synthesizer.  Levine/Paurchly, 
br 6:12 Deci 2108-1298 99% Wardapre 
Review / Apple Il 

TURAL LANGUAGE CONSTRUCTION 

Natural language processing and зегі! ут. 
Tennant, harry. art 3:5 да 018-54 me 
Languages / artificial [ntelltigence 


МАТИКА). LANGUAGE CONSTRUCTION (CONTINUED) 

Matural-language processing: tha field in 

p gir Hendrix/5acerdoti. art 18 5:8 
352 *** Artificial Intelligamce ў 
Mante 
RAY IGAT 108 

Cateuiator airborne Navigation’. Kuhns, kad, 
uy LZ. 4:11 №739 045-245 are Calculator 
/ Ing 

Cub ы! ^ - sre you? lor how to мые using 
Мы! -0} Жыгын, Ralph. art 2:7 Feb7? 
Б? -74 11! 

a бағ - which шу! (navigation program}. 
Pittet, Rene, art е 7:7 A077 pit@-lig 
ee Mathematics / МИР 

Navigation wilh Mind-0: part 3, software, 
Salter, Richard, art 12 214 Apr?? 5100-1094 
өзе interface / Hardware Construction / 6602 

Simplified Dga receiver details, DBarhans, 
Raiph, art 2:3 Barl? рїй-80 *"* Interface 
7 - шенін Ponstirucktipa 


114 a» (nLercomputer data tink. Wingfield, 
Mike. art L3 6:5 Арга о?ы-Фа 4-4 
gerit # Programming instruction / 


CIE Net: 4 des (gn for... Informat ion exchanges, 
pert 1: the be innings. Wilber, Mika, art 
12 Feb?B plas 9+2 

CIE Net; à design for... iaformation b wg 
part 2: protocols. Wilber, Mike. arı 
Mar?B 5152-164 ва Standards 

CIE Met: a design for... information eachanges, pt 
2: other considerations. Wilber, ibe. әгі 
tl 7:5 Apr7B p168.17& *"* Standards 

Club computer metwork. Kasser, Же, art 5:5 
MayBO p2U2-2]2 *** Clubs / Mam Radia 

Communitalinmg in two directions. Titehener, 
Mark. ert 5:6 JunBO p96-106 99% Data 
Trangaission / 044198 

Distributed Metwork, Harton, Glen. arp 3; 
№76 рБ?-64 "б multi-user Systems 

Interpersonel ized media: what's news?, Levin, 
dames. art 5:6 Juni р21А-224 “ее 
Éfectronic Mayl Г Electronic fers 

Local networks are ішіііт). Morgan, Chris, со) 
6:10 0181 Aa P 

Loral-srea networks: possibílitier for persona! 
computers. Saal, Harry. art 6:10 Octa 

92-112 “е NWylti-user System / Standards / 
tharnet 

Multiuser date network: © me ac Сш" over 
radia. Bruninga, Robert. art 3:11 
р120-130 ves Multi-user Systmes / Ham R tad lo i 
Data Transmission 

Metwork tools: ideas for gum nateprt 
softwere. Reintjes, Pater. LÉ 5:10 
Octal р140-174 see 0 / 
Programming Design 

Farzona) computer network (transfer of шактын 
and files}. col 2:9 Sep?? p539.5] ore 
Electronic Mati 

Personal computers іп a distr touted 
communications network. Steinwadel, Jeff. art 

3:2 Fab?B pB)-B2* ++ Нам NMadio 

Shy's the limit: use hee radio bands for 

intercosputer communication, Kasser, Jos. art 
31! Mov? p4B-5] *** Ham Radio / Data 
Transmission 

Ultra-low-cást nát«ürk for personal computers. 
Clementi/Daugharty. art 6:10 tT 75066 
at Design / Multi-user буш / Programming 

5 ign 

Keros Alto computer. Wadlow, Thomas. art 6:9 
54 р56-68 “е“ Microcomputer System f 
leron Alta / Ethernet 

NEWSLETTERS 

Clubs and newsletters бігісісеу {173 clubs listed 
іл 1977). Rehling, Finyd. tn] 2:1 Jan?? 
pl19-130 *** Clubs 

Clubs and newsletters directory |1979). Hansom, 
Leura. col 4:10 (с79 p2lo-z40 "ee Clubs 

Clubs ami newsletters directory. Freiberg, 
Charley. col 6:4 Aprl р158-184 emi (Сш 

Clubs and newsletters directory, Hansan, Laura, 
col 3:9 5ер/а р1?4-144 9» Clubs 

= imple text. editor TASIC 

& sinple t r ams. 

Goff, Robart. art Ц $: кш") Ae see 

Text Editor 

BASIC Floppy -disk accounting &ystes. Roenrig, 
Joseph, art L1 5:9 56580 0328-135 "% 
Account ing f Business 4 Floppy "na Dr ive 


BASIC teat editor,  Ruckdeschal, art Ll 
ry cai pli6-164 so Tent pou і іні 


Beating North Star = NITS жиени, 
Miller, Alan. col L3 g ee 
Programming Instruction / ы. 

@rldging the 10-gercent gap. гау, Paul. art 
6:10 0с081 р264-274 446 Business / Office 
Мова Lion 

„т scrabble. Roenri9, Е, art М 

5:12 Oech) р320-151 / Strategy / 

thS-80 Mode! I 

Converting North Star's deiation characters. 
Miller, Atan. col L3 3:30 fice? play eve 
Convers ions 

Dale-bace sanagseant «усш: powerful імыспанғ4 
to microcomputers. Gagte/Kochler. art LÌ 
6:11 №48] p97-122 %%% Data Base Management 
/ Programming Design / Programming Instruction 

Exploring tallistics with ж- E) сарана. 
Jenks, Robert. art Ll 5:9 27 
sea Simulation / Science 

Frequency analysis of data "iw à wicrocomputer, 
Buckdexhel, F.R. ari Ll 4:12 Dec/9 р10-25 

*** Fourier Transforms / Mathematics / 
Frequency Malysts 


Circle 138 on inquiry card. 


^ LINE VOLTAGE" 


es Paralle 


TRANSIENT SUPPRESSORS 


тм 
АМО 


PROTECTS: PROTECTS AGAINST: 

«Computers eHigh Energy Voltage 
dE pum Transients 
«Word Proce «Оп-ОН Switching 

«Cash ae * Lightning induced Transients 
sPower Supplies ainrush of On/Otf Power 


DEALER INQUIRIES INVITED LISTED LISTED 


7133 Rutherford Rd. Baltimore, Ма. 21207 |) 
800-638-9098 | 


(301) 298-3130 


Circle 138 оп <=" card. 


DISCOUNT PRICES 


MICROCOMPUTERS 
CRT TERMINALS 
PRINTERS 
DISKETTES 
SOFTWARE 


WE'RE ON THE 


EAST COAST 


DUPRE ENTERPRISES. nr. 


MICROCOMPUTER SALES DIVISION 
SUITE 6 NELSON BLDG. (201) 461-8086 
271 FORT LEE ROAD 9 AM-3 PM 
LEONIA, NJ 07605 MON.-FRI. 


WRITE FOR FREE CATALOG 


Micro Management 
| Systems, Inc. 


DEPT. NO 1 

115 C. SECOND AVE. S.W. 
CAIRO, GA. 31728 
912-377-7120 


Circle 258 on inquiry card. 


PRICE WAR ON TRS-80's 


Save Yourself Some Money! 
TOLL FREE 1-800-841-0860 


MODEL III from $409 


COLOR COMPUTERS FROM $318 
FULL LINE OF ТВ5-80 PRODUCTS 


TAA TRADEMARK OF TANDY CORPORATION 


MODEL |! from $3000 
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WORTH STAR (CONTINUED) 
Great race and micra disk ег horsa race 
zímulationz. Roenrig, акау. art il Sed 
ж Еа 17 ға Horse Racing / Simulation 


NA Ls tracking. Bailey, John, co! L) 6:7 
Ф181 pl20-132 %%е Weather 
Wations! mirropastime. Roehrig, Joseph. art Ц 
4-11 50v73 pll3-136 *** Simitation / 
Athletics / Statistics 
Mature of robots, part 2: simulated control 
stem. Powers, William. arb Ш 4:7 №109 
р114-152 "*** Robots / Contro! / Steulation 
Nature gf robots, part J: à closer lool at human 
behavior. Powers, Miltiam. art 11 4:8 
24979 рМ-16 *** Robots / Design / 
Simulation 
Mature of robots, part 4: lọaking lor a nen 
variables. Powers, WU iam. n 1 
Sep?9 р%-112 iè Robots / Design / 
Siaulation 
Power helps analyze electric billig, Welfe, 
Karen, art Li 4:10 Oct?9 ра8-54 eee 
Energy / Home 
Staple approach to data smoothing. 
Ruckdeschel/Kriasky. art LI 8:1 PMarBl 
p262-298& ма Statistics / Виз наах 
Sorting with a catch, rady, Paul. col LI 5:9 
SepBO рі2-ы3 =+» Sorting / Programming ^" 
Instruction 
String camparstor for Horizon. Lindberg, 
Richard. col LL 5:2 Ры әде 
Programing Е. A і BASIC 
Super TIC (three-dinansional Тїс-Та^-Тое), 
Roehrig. J. ari LL 5:3 MarBO g232-236 = 
Dames / Strategy 
Those calculating Romans (Roman numeral 
calculator). QOishman, Laurence. col 11 3:6 
Чол? р109-01  *** Mathematics / Convers tons 
Tiny Pascal source creator. Phillips, Thomas. 
col Ll 4:7 №179 p231-232 *as Pascal / 
Utility Program 
Wardsaith (CP/W or Worth Star word processor). 
Daheke, Mark. se 6:5 Mayül 9754-758 ève 
Software Revtew / Word Processing / CP/M 
ХТ? phenomenon: stereoscopic танин ^u 
computer, Powers, William, art 4:10 
05129 pl40-]49 ғ» Plotting / 
Threc-Dimansional Graphics 
OBJECT-ORIENTED LANGUAGES 
Design principles behind 5ual)talk, 
Daniel. art 6:8 А81 р/86-298 
Sealitalh / Design 
Object-oriented software systems. Кобол, David. 
art 6:6 AugBl р74-Бё * Languages 
шт sino tne 10 t Grady, Paul 
r ng -Perckn бар. у, Paul. art 
5:0 0йсїйї p254-274 Business / Worth 


ONLINE “INFORMATION 


ны imn мш! PinPoint a A фиш 
Pieva vica, Wist met teh. art 
6:6 №7181 208-108 == Пейіл Systems / 
Information Storage 
wie A MINA retrieval: promise 
emt. Roberts, Steven. art 6: i бес81 
PA52 461 me Online System 
ОМ ІНЕ SYSTEMS 
Digicast system: recetving date amd informat lon 
over your FM radio. Назен, А.Г. art 4:1 
Jan?9 p100-102 ** Data Transatsalon 
Information unlimited; the 014109 Information 
Retrieval) Service, Miastkowtki, Stan. art 
6:6 Junül рӧ8-106 += Online Information / 
Information огада 
Let's be ҒА; Some comments on 886 teletext, 
ЗИ зол, R.G. col 4:3 Мы? 518634 өте 
Teletest 
бы information retrieval: promise and 
prob lems. Moberts, Steven, әгі 4:12 (гб) 
pas2-461 *** Omtine Information 
OPERATING STSTEMS 
Bulld а super siaple floppy-disk Interface, pr 
2: software, Nicholibph/Camp. art L3 6:6 
JunBl p302-340 44% Floppy Disk Oriwa / 
Interface / 6502 
CP/M: а family of B- and 16-514 operating 
systems. Klldall, Gary. 5:6 Juan 
pilb.212 "4! CP /M 
DOSPlus: doubte-deasily operating xystem for the 
TAS-BO. Knmlya, Yeon. sr 6:7 24181 05.383 
"** Software Review / TAS-BO Model | y 
Minidisk Drive 
irop JEL and starl with WFL. 6гефағу, Donald. 
ca) 4:10 (се plid-l76 an 
ЕКНЕА5 (TRS-80 Model 17101 enhanced operating 
any ironment amd BASIC). кегіу, Manion, tr 11 
6:11 түй! р342-350 =>» Software Печен / 
„И Program / TRS-HU Model | 
Mowe to define ам 05 which does not тм] & wizard. 
Jones, James. col 4:4 Ам? р245-24а oe 
без fon 
KiMDOS: using ynor Ж1М-1 C. й Perros 
ү раќ - 50. see TY rmm Drive 
6-0 operating systems, Or, Une Search for 
Benytzerfreunditchkeit. Morgen. Chris. cnl 
6:6 JunBl p6&-I0 %% UNIT 
Omikron TRS-BO board, №4005*. and sundry other 
matters. Pournalin, Jerry. col 3:7 192 
umen жәй TRS-RD Mods! | / Floppy Disk 
ұп 
Operating syste: ігі"а nave same ПАГ (пар 
xültsare, Hewett, Jim. со! 4:9 Sen? 
pü2-H3 ^ unit 
Басса не bogtstrap for the Tarbell disk 
сағіғо Пес. Smith, Metter, 591 12 6;4 
Apr31 plij tsa Dish Contrytiers 


Ingalls, 
өше 
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OPERATING SYSTEMS (CONTINUED) 
UNIX operating ystee snd the ДЕМІН standard 
operaling ervironment., Greenberg, Robert. 
pz48-264 wee UNEX / ТЕНІХ 


4:6 Жей 

=; ; trends | | ing. Morgan 
uture + іп personal computing. 
Chris. gol 17% rol р8-10 ©. Future | 


Video Display / Ainidisk Drive 


Challenger writes on Comprint. Corlson, Edward. 
co) L3 64 AprBl 0110-1102 ""9 Printer / 
Interface / Márduare баса ап 

Faster BASIC for the Ohio Scientific. Sauter, 
Jghn, cold il 8:5 зубі р216-242 «аа 
Programing Instruction / BASIC / 6502 

Graphic execution Ehu ау Minton, Я.В. 
col М 6:4 Apra *** Programming 
Instruction 

051 (model 300 computer training board - product 
dascriplion). Saker, Robert. ce] 2:1 dant? 
094-35 ^*** Hardware Review 

жо Scientific СА-15 universal леге 
interfaces. William, Grego. 1 5:5 

р40-44  *** Hardware Raviaw / Interface 
/ Teteconmun icat (ons 

Simtiarity comparator for strings, O'Haver, T.C. 
ral 11 4:9 5079 058-60 *** Programming 
Instruction ў BASIC 

Superboard 11: А turprising single board computer 
from 051. Morgan, T gul 4:5 
May79 050-51 "ей Hardware Rev (am 

Terminal width problema with the 05) Саи іла. 
Sacks, Shel. col 6:7 МІН! р24 аве 
ЧЕ raming Instruction 


rt graphics n ams for the OSE C-tP. 
jr John, сої 6:10 кш ра ^ 
Graphics 


Othello, A пем ancient game, 0008, Richard. art 
1] 2:10 ИТ рб0-62 °°" Gans / Strategy 

Reversal; Qthello for the Apple |], Fretdman, 

rk. br 6:11 Neyal р 6-80 *** Softeare 

Review / Games / Apple | 

Santa Cruz Open: Othello — for 

ters. Fray, Petar. art !:? „Ш1Н| 

р26-37 *** Cantests / Games 

Simulating -— "n желі on 4 persona! 
computer. ‚ Peter. art 5:7 160 
р56-7? Mi p j Aetificta? Intelligence / 
Programming Instruction 

PAPER TAPE i 

Inexpensive gpticet ne 
Brien. art 4:9 Seo? fea p 
Hardware Construction 

Mounting а paper tape reader. Bryant, Jack. art 
21 Jen?B plél 9%6 Hardware Modification 

Teleterminal Fly Reader paper tape reader (Comm 
fiy with КІН. Stepson, Rick. № 2:6 жө?) 
p?5-BO **9 Hardware Review / information 


Barron, 


Men 
ҒАҒЕНЕҮТЕ5 
Another Р, ГН, tast. co) 2:3 Mar?? 
Pia. Ls t ete т Cons 


citu" format / - codes and other tapics. col 
21:7 ӘМ» р128 494 Har Codes 

Hovel bar code reader. Farnell/Seeda. art 3:10 
бе1?й р162-165 **» Sar Codes г Design 

PAPERBYTE bar Codes with Integra! Date ы 
printers. ішің, 6, col 16 6:5 
р228-232 теё Bar Catus / Printer 

PAPERBYTES forum (Reader's tests / Back] tghted 
малы o / ind col 2:4 Ape?? plóz 
Lad s Ar 

PAPERBYTES — — £ync characters / 
machine readable Braille). col 2:3 м7 
0129: *** Ber Codes 

4014$ of machine readable printed software. 
Banks/5amderson. art 1:16 (Dec?6 ріг-17 = 
Bar Codex / Information Storage / Stendards 

PARALLEL ІКРІЛ OUTPUT 

Нон to drive A Letetype without o ШАЙТ, Jewell, 
Gregory. art 2:1 Jan?? p3 == Interface 
d Printer 7 Serial Торих чери 

1/0 eapanston Гог the Radio Snack ТИ5-00 
(principles of para|le) parts).  Cfareia, 
Steve. rol 5:5 Syl) р22-40 *** Hardware 
Construction / TRS-80 Мшіе! | 

Mart an the "IPC 6800 system. Kay, Gary. art 
bik Foo?6 p50-53 944 Swipe / Serial 
Тпру рых / Interface 

Motes nn parailte! oulput Interfaces ің mimary 
address spice. Мете, Cari. art 1:3 #75 
p52-55 ##%® InterFace / Computer Instruction 

Save soflware: use А UART for serial 1G. 

Мебмюе, Thomas. өті (1 2:12 һе?) 
рі5і-146 tte Saria) Input/Output / interface 

Serial iaterface®. Lancaster, Gon. art 11 
9560/5 222-37 тә Serba) іт шырыш / 
Interface / 

Šer jalize Пыр bit from your eystery heyvoard, 
Hatter, Fawrge. art ІШІ Мауйб р1Һ-27 eee 
interface / Serial Input/Output / Hardware 
Construct ion 

Toward A parallel] interfaces standard, Неее, 
Cari, col 1:10 Junie үде 994 Stannard / 
Interface 

PARITY CHECKING 

terar checking and үз ur 

Mather, Gregory, att. 5:5 


r ar 
4% 250-276 
ese р / Баварс Codes / Error Check ing 
llumming error correcting code. -— Исм t. 
art 4:2 Рё? р100-192 эзе 
Transmission / Hamming Codes / Error Choch ing 
Ши to pick up 4 dropped Bit. Maurer, М. 
Dougtas. art 2:7 МІ? 6272-75 *** йыз 
Trensatesion / tape Cassette / Error Chick ing 


PASCAL 
About the cover ^ PESE 


Lari. ari 3:8 эзе кр 
AA. egan 
Case їлїштї ics. бғодоғо 
Pater. col 4:10 EU. pim-lig oe 


kanquaget 
Comments on PASCAL, lemrnlag how іш ram, and 
small systems. um Gary. col 3:5 Мау?а 
pliá-142 ete нәрме 
ы... n a? С and pae AE 3561 
pi ages пугала гы) Language 
Compilation and -—- on ім пет 
p rin Farspth/tkaurd. art (3 3:8 
Aug? sir "Compt ler і Wicropraceisor 
x cx сы: s hombres c жел не project. 
Smith, Stephen. со) 2:4 p150-1 one 
Compiler / Нсиебген 
Consistency ~ or a jack therenf...( BTTE. standards 
for Pascal 11551795}. Helme., Carl. ral 1:8 
Aug7B pBS ез» Standards / Pyblixhing 
Data abstractions and program correctness (BASIC 
ws. Pascal), McCoy, Earl, col LE 4:9 Sep79 
р166-171 *** Languages / BASIC 
vM with UCSD Pascal and the Інрісі plotter, 
Jams. art 16 6:10 (КІШІ pzl4-245 
ste Plotting / 1-20 / Plotter 
File cetelog system for UCSD Pascal, Meyeun, 
Edward. art LÉ 6:5 мауй1 p408.427 "+ 
срт Program 
Hoabrgw Разса] compiler. Stein, Herbert. col 
1:8 Aug7B р46-47 = po ined / Hemebres 
1% Pasra] the neet BASICT. Неја, 
2:12 Dec?? рБ-Ве wes BASIC / мр н 
Linking a Pascal at eT id aC 
Sediet/Oust. ark LB 6:1) "pits 
929 interface / Pascal еч те г 1 
On the tmportance of back ( Inc lude s з ascal 
weility lo recover files). Sal Cari. cmi 
LG 4:4 ore pit *** HWalntenance / 
utility Progràe 
PiLOT/P: implementing а Мун ев Fanguage (т 4 
hurry. Mundie, David. art 9:7 wif 
pl54-170 нә PILOT / Computer Assisted 
Instruct bon 
Pasce) critique км s comment. O'Loughita, J. 
co] 3:12 Dec?8 р179-180 ms Languages 
Pasca) versus BASIC: round Z Includes FORTRAN. 
Andrews, Lawrence. col 14 4:4 Ар79 рг 
*** Lengueges / BASIC / FORTRAN 
tasca) versus СОМА; where Pascal gets dowd to 
business. Bowles, Ken. art LE 3:8 А7 
pi22-13? +++ COBOL / dusiness 
Proposed Разса! compiler. Yuen/Chueg. col 3:8 
24978 pll?» *** Compiler 
Seven bridges of - тезі і Direct cursar 
addressing in ж” ascal, Welners, Cm, cni 
LE 5:2 Геб) 06-10 *** Puzzles / Topology 
— note on Раса! and other projects. 
ішегі, Cari, col 4:1 Jan? pé vee 
Some contrary opinion (ољ Pascal], Robertean, 
нж cot 4:4 АР?) (243-245 4.4 


иу" y Faresi tempilar, part 2: the P-coapi ler. 
g/fum. ark LI 3:10 ЕН 64-5 «ri 
те m 


Tiny Pascal source creator. Phillips, Thomas. 
col Li 4:7 0179 р211-212 she Utility 
Pragram / North Star 

UCSD PASCAL: а (nearly) machina independent 
аа лаге system. Gowilgt, Keaneth. col 3:5 
May7H рИ% tee Lgeguages / Standards 

Piston of an lustry (dimensions of the portwara 
jab dishing Я Helmers, Car). cal 3:8 
hug?) pie 99% Software Publish} ng / 
Prediction 


ЭЙЕ О 
Tiny Pascal compiler, part 3: ?-code Lo BOBO 
covers | 


Literary}. Louls, б. "d a №179 «n 
ses / Сар ler 


APPLE 11 

Apple Pasca! cross-reference. Woodhasd, Robert, 
col LB 6:10 181 р419-429 = (ШІРУ 
Program / Agpie 11 

Bits and bytes in Pascal; ond other binar 
wotdéri, Caseres, David. art 16 6:10 
ÜctHl p448-457 => Oocumentation / 
Prograeming Instroction / Apple 11 

Computer-aidad drafting with терін Pascal. 
Sokol, Dan. ark L5 Б;2 МІ! 2385-4209 +m 
Design ? Electronte Cirewits / Apple |t 

Era of off-the-shelf personal computers mia 
arrived. Welmers, Carl; col Lb 5:1 Jango 
ч tet Mistery / Hicrocpmpoter System / 

e 

Alcroendem supp " Apple Pascal. тый, 
Scott. art EC б жіп рд-24 
За» / Apple 1] / В... гете 

Мне пл abgalute location interfaces te Apple 
Pascal. Soko}, ат. ro! L6 5:9 

ps24-345 "ee FPredramaing instruction / Appla 


Г 
Pascal ж. unit Тағ te Міспишміен 11. 
„ер. art Lh G:2 FebSl plDé-Í3h 
= ar 14 Woden 
Using page teo with Appia a. p d ior = 
Wallace, бекке. бр) LÀ 


T Progr gata ing Pact. / ar lcs) / кте 


DES FOR 
tongu Dtr-aided drafting with pat Paxcat, 
Sctol, Dan, art РЫ 6:7 МИН 0280-4029 ees 
Ousign / Electronic Circutts / 8. li 


Circle 167 on inquiry card. 


Complete 
AIM 65 
Expansion 


For complete AIM 65 
expansion, Fore- 

thought Products 

brings you the AIM- 

Mate Series, quality 
expansion products with 

price, performance and versa- 
tility that puts them in а class of 
their own. 


AIM-Mate Series expansion, including RAM (to 48K), 
PROM, МО, video and floppy disk interface, STO BUS 
interfaca, parity protection and more, lets you con- 
ligure the kind of system you need. 


The compact AIM-Mate case puts it all together in а 
sturdy, portable, desk top unit. 


Write today for complete details on the AIM-Mate 
System- AIM 65 expansion products (ог the 
professional. 


dabo s T 


87070 Dukhobar Road, Eugene, Oregon 97402 (503) 485-8575 


OMEGASOFT 6809 PASCAL MEANS PRODUCTIVITY 


Now ovolloble lor most 6809 operating systems Ін n сотросі singla- 
pass compiler thot quickly translates Pascol Info oplimized assambly 
langunga coda. OmagoSof! Pascal Is an ideal way із lacrsase your 
programmers’ productivity In all phnses of pragrom gaasrotion and 


The accepted зүпһәл із based on the pruposad ISO standard with extanslans 
designad fo Jalarioce ja the reci world, Byle wide variables can be 
monipulated to easily access /О devices ond complete support із provided 
allowing usar defined interlaces to be өзегі with the standard Pascal 
procedures, Dysomic langth sirlags, long Infegers, and random disk files 
(әсі! іші» development of sophisticated cpplicalions programs lor 
industry ond business. 


Аһ Inferective symbolic debugger із Included fo allow you іс quichty 
axecule your progrom. The debugger allows salting breokpolnis ai the 
starl of Poscal statements, examining ond changing variables, ond to trace 
through one aialemanl al a time, УЧИ НОЕ are provided іс Interactivaly 
create the control Шаз wed jo aulomalically compile, assemble, ond 
liak the Pascol progrom іс produce o totally position Independent, 
reaniront!, ond romubís cbjeci module. 


OmegaSolt cerreally supporia Jive o! the mosi popular 5809 oparailag 
syslama ond OEM licenses сап be arranged. Slagle unit demestic 
Уж price (1) lor Ihe compiler packages із 5425 with quantity and 
dealer discounts avollahla. Fer в dala shaol ond ordering Ітісгтте Нет 


OmegaSoft 


Р.О. Box 70265 ~ 
Sunnyvale , СА 94086 ый 


Тм 


1 (408) 733-6979 


Circle 434 on inquiry card. 
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Thanks to the Western 
0 Digital CryptoPrimer" 
Development Kit, 
М 495 cryptography is no 
dark secret. In fact, 
the kit is specially 
designed for personal computer owners 
and is based on the National Bureau 
Includedin the kit are: a 
CryptoPrimer" manual 
а cryptographic sys- | 
tem built around our 
WD 2001/2 data 
encryption | 
chip, a con- 
232 con- 
nector and 
a special 
hardware en All for just $495. Best 
on how to implement all the benefits of 
data encryption. So send your check or 
money order (including $9.00 for ship- 
ping and 6% sales tax if you're a Califor- 
McCabe Way, Irvine, СА 92714. Please 
also specify your computer's make and 
model number. 
We think keeping cryptography a 


Ms GYP 
ре a deep, 

of Standards data encryption algorithm. 

venient RS 

of all, you'll end up. with more than а clue 

nia resident) to: Western Digital, 2445 

mystery is a crime. 


Jg the laa * 
yo 


WESTERN 2767 TAL 


е Cf A P а A A 


Telecommunications м 
2445 McCabe Way, Irvine, СА 92714 
(714) 557-3550 
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PASCAL (CONTI 


аш) 
Information hiding in Мен, pack 
hovel” 11.4 b ari Pu "m ҰС: а p 
Pas 
Барра E T r 


GAMES 
Pascal versus мас; ал exercise. Schwarts 
Mian. ert 3:8 Ақ78 215-118 499 
ву и / Languages 


ШТ Ё y р 

а Разса ine to 
Sed lat лоне, ark L5 6:11 Nove Tatas 
eet Interface / Pascal Міституіпе / Субағ 170 


MATHEMATICS 

Information hiding im Pascal: package: and 
pointers. Feldman, Michee?, агі іс 6:11 
Жсүді р491-498 %%% Prograaming Design / 
Matheaakics 

Recursion and side effects in Pascal. 
Morris/Perchtk. art (5 6:5 қәуб! p1l&- 324 
*** Programeing Instruction / Мамі їс 

WRITELONG: & Pascal simulatinn of Jon а" 

output. Hunt, Dantet. col 16 é: 

р414-415 "ee Programing "s 
Mathematics 


PROGRAMMING IMSTRUCTION 

Bite and bytes іп Pascal: and other binar 
wonders. Casseres, David. art 16 6:10 
0СІбі 2488-45? 99%  Dorumentation / 
Ai ewe instruction / le It 

Crea а chest player, part 2: Chess 0.5. 
Frey/Atkin. art LG 3:11. №78 pl62-18l 
ete Chest / Programming instruction 

Creating а chess player, part 3: Chess 0,5 
(continued). Atkin/Fray. art 16 3:12 Dec?ü 
pl40-157 ete Chass / Programming Instruction 

Designing structured programs. Weemi, Chip. art 
LÉ 3:8 А78 10183-17584 ** Structured 
Frogramaing / Programming [Instruction 

іп praise of PASCAL, Mundie, David. col 16 
3:8 Aug7B рі10-116 т”” Structured 


Programming / Programming instruction 
W'crosndea support іп Apple Pascal. Robinson, 
pan ii art LB 6:7 №181 p308-324 += 


ja [] / Programming Instruction 
Pascal cursor addressing). 
George. col 16 5:4 Apro 0110 
гайшїп lastruction 
absolute iocaLion interfaces to Apple 
Pascale. Sokol, Daniel. col 16 4:9 
sa тее Programming instruction / Apple 


More yt 6. 
Bolthoff, 
sts Pr 


PASCAL: à structursily strong aie 
Stephen. art LS 3:8 №579 
Programaing Instruction 

Pascal amd the great race. Mundie, Üavid. col 
(6 5:9 35080 pM ere Programming 
Instruction / information Storage 

Recursion and side effects іп Pascel. 
Marris/Perchik. art 16 6:5 Mayl 316-324 
eee Programing Instruthion / Mathematica 

Tiny Pasca чы с er, parl 1: the P-cade 
interpreter. hg/fuen. art 16 3:9 Sep7a 
р58-65+ see anm ee / Progriming 
Instruction 

Using page two with Appia Pascal turtle тег. 
Wallace, Bruce. col 6:5 МАЕ pl 
E Prggramming instruction / Graphics / Appie 


ыы а Pascal simulation of 7 "ш 
Munt, Daniel. col! 16 6:11 
pil “tis «ее Programing instruction 7” 
Калада ics 


SOFTWARE REVIEW 
Lucidets P-6BU0 Pascal. Hughes, Phil. sr 5:3 
Мат00 0108 °** Software Review / SWTPC 
Patce)}-60, Archer, Rowland. sr 6:12 Decl 
рлоа -112 =se Software Review / TAS-30 Modal i 
/ Compiler 


Alpert, 
rò 


1755-80 MODEL I 
Pagcal-HO. Archer, Rowland. эт 62 decd) 
р304 -312° veS Software Review / 105-80 Model 
/ Comp: ter 


PASCAL MICROERMO])RE 


Linking а Разса) Mirrpengine ty в 
Sediet/Dust, ark (Б 6:1 = 
«аа interface / engine / Cyber | 


170, 
„Ан 


PATENT 


Legal protection for compuler hardwarg and 
softwere. Becher, Stephen. wi 0:5 ну) 
р140-146 *** Copyright / Low 

Maphington tackles the sofkwere probi Kern, 
Christopher. ért 6:5 Мауйї pizB-ll8 eee 
Copyright / Law 


PC-8001 


КЕС PC-8001: a new 
кенелер, № 
Hardware Rey lew 


печ Japanese persotel Computer. 
6:1 Jani 072-65 «= 


Pon -11 


BASIC ta assembly language Vinkage. Fitzgerald 
Pat. col LJ 3:7 н рт rea — ^ 
Programeing Instruction / BASIC / Assess 


s AI 

Computer art {About the cover - color graphics 
боле on a GRASS system}, Defanci/telz. col 
24:10 (ATI мн 95» Arl / High Resalution 
Graphics 

Harvesting the sun’s energy p, безде. art 
Li 8:/ шш por i ie жи? ү. 
Siw lation 


JACPOT [slot machine simulation in BASIC). 
6 ги. art tl 3:9 АВ ра’ 
% 
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РОР-11 (CONTINUED) 
Quad terainal Interface. Alpert, Stephan. 
5:2 FebBO plió-125 *** Interface / ылы 
/ Hardware Construction 


Chip off the otde РОР 0/4: tiw Intersil ШК» 


part 1. Helton, Robert. art 3:9 Қау 
p50-58 *** Microprocessor / 146100 / Hardware 
Rav Veg 


Chip off the olde POP ВА: the Intersi) 106100 
part 2. Melson, Robert, art 1:10 іе? 
we to Вы # 196100 / Hardware 

bv lew 
Good grief! (*Snoopy" ax seen on a РОҒ-8/5). 
Brockman, Dave. col 1:11 43178 рл e 
red pr / Graphics 


Chace 4,7 ұяғтыз Dayid Levy: The computer bests à 
Chess matter. Dougiss, J-A. art 1:17 [№78 
pBA-9Q ғ” Crass / Contests 

"л ч old clothes (lecture by the 1980 АСИ 
ur ai мае winner). Hoare, Charles. art 
5:9 Saphi р414-42% *** History 

Grandmaster Waller Brown versus Chess 4.8. 
Douglas, John. art 43) 22079 р110-115 іне 
Chess / Contests 

Outstanding computer ішуін of the ie award 
e Libes). Dilis, Жая, Col 1:15 #0426 

p 


Sose candid shots from Parsanal Computing 76. 
- art 2:1 3877 0100-10] *** Shows 


Beginner's guide to spectra) analysis, part L: 
tiny Cimesharing Eu£ic. Zimmermann, Myrk, irt 
Ll 6:2 Febði р$8-00 += Music. / Four ter 
Transform / Mathematica 

— 2 guide to spectral analysis, part È. 
morman, Mark, art 11 6:3 Маг 
e šen Fourier Transforms / Jmage 
Ач 6, / Holography 

L De TRANS T. 


Maagi am л a George. cal Li 
Comsodore 's new PET computer. cof e 107 Get}? 


р50 *** Microcomputer System 

Energy conservation with a alcrocomputer. 
Jackson/Cal)fahen. art Ш 6:7 JuiBl 
р178-208  *** Energy / Home 

FLORTRAM-IV: a tiny compiler. Zimmermann, Мата, 
m n a 0с150 p196.278 *** Compiler f 


Formatting do Tiare ам) cents. Palanth, Las, cal 
1 3:10 ікИН ра *** Utility Frograa / 
berries 
Мите, 


Give your compuler an gar for пелез. 
Tom, art ti 5:5 ЖӘ р196-200 =e. 
Information Storage / Programming Instruction 

interfacing the PET to & line printer. Govind, 
Р.К, art tl 8:1 tov? р58-102 see 
Printer / Interface 

Miltimaching gates. Wasserman/Stryker. art LI 
5:12 00680 p24.4Q tee Games / Interface 

РЕТ 2001 ше» ре, the PET 2001). Fyistra, 
Ма, fir 114-127 Hardware 
Review / LB №, В tén 

Queit "enu type gape}. Chaffee, Roger. 
art L} 4:7 №19 p176-186 *** Games / 
Strategy 

Stmulating physica] systems: the two-d|manstona! 
Idea! gas. Zimmerman, Mark. art (1 4:4 
Арг79 p25-41 "е Simulation / Sclance 

Solving suma cubes and polyoming puzzles using à 
microcomputer. Macdonald, fouglas. art d 
4:1] Мау/9 р28-52 *** Puzzles / Gomes / 
Mathinsat bes 

PHOTOGRAPHY 

Cosputer-controlled viewing of thg 1980 eclipse. 
Helaera, Carl. col 16 5:5 Mayb phe *** 
Control / Astronosy / Apple IT 

Computers and eclipses, Helmers, Car). cal 4:7 
«179 р8-14 *** Astro / 5сінген / 


Control 

Hunting the computerized eclipsa. ішегі, Carl. 
col L6 5:3 Mirga 96-2 аә Control / 
Astronomy / Appia (1 


Making color slides with an ]ntecolor 
microcomputer, Grogone, Alan. art 5:1 Janko 
220-24 ++» Color Graphics / Intecolor 

Phatograph 15 albo hard copy. Egbert, мот, 
art 3:5 May?8 р]0-14 *** Color Graphics } 
High Resolution Graphics 

PILOT 

Computer assisted Instruction on в aiccocoaputer. 
Oavidsum/at al: art 3:11 Nov78 290-94 = 
Computer Assisted Instruction / Aighne 
Educat an ' 

81LOT/P- Implementing e Sigh- level | age іне 
hurry, Mundie, бана. = (6 "aki 
Ке" eee Commuter Raxixted instruction / 
а%са 


What this country needs ің а qnod B-blt ni 
lave] janguage. Helmers, Carl. со! 1; 
Qac? 03-10 === Lanqeges / MASIC 


Amather plotter ko Шу silh, cevisited: design 
and construction details, Newcomb, Rnbert. 
art LJ 5:2 Геро 1502-20? «аа Hardware 
Construction / КІМ / Detign 

Another plotüer Là toy vitm Lucas, Peter. col 
4:2 Feh?S 056-68 *** (ea) А 

fonlegi]uvg smal) OC enters ni sano. 
Soeur fel al, art 2:8 24077 «ri 
Content / Anabog/Digital Circuit 7 алан 

Giqital plotting with the Apple It computer. 


Hallgren, Richard, art t] 6:6 Мауй1 

p256-Ji4 * Plotting / lo 11 / Interface 
Drawing with ЗФ Раса] and the Hiplot plotter. 

Stork, James, ari 16 Б: 0 бета] 14-246 


sre Blotting / Pascal / 2-00 


ш E T „^^ Merk. hr 16 5:19 
то Proac plotter. 1 в Н 
9323-184 Hardware My few 


е. ~ лелерине plotters Carwicha!, 
Michael. col 53-59 = 
Plotting / Desig 
Plot continuer. Walter, Leslie. art 5,1 Jando 
t 130-144 ess Design 
-—— comments. Roberts, Т.Р. col 1:2 
“re Я р170-175 *** Platting / базі 


Di ate) plotting with Ое; 


te 11 computer. 
Richard. 


NM 


ane Pascal / 2-80 7 Plotter 

General interpolating graphics package for the 
115-80%. Cohen/Crowe. art il 5:11 Мб 
pe96-310 *** Graphics / TRS-BO Moda] T / 
Hatheeat ics 

Graphic calor slides, part 1. Grogone, Alan. 
art L1 %:11 №80 pl125-144 *** Čotar 
Graphics / Computo tor 

Graphic calor xlídes, part 2. Grogonc, Alan. 
art Ll 5:12 DecBO p96-1I2 +» Color 
Graphics / Compucolor 

Hidden line subroutines for LDhree-dimansiona 
"m Gottlieb, Mark. sari М 35 ан 
p49-58 toe Programing Inatruction / 
Three-Üimensional Graphics 

Minimi2ing сезону calculation. Bowker, 
Timothy. art 1% Dec79 рі34-142 «es 
Pragraaming Instruction / Hewietk-Pacharg 

More on inexpensive plotters. — Carmichael, 
Michael, cot 2:10 05177 р58-59 see 
Platter / Design 

PLOT3O: à function plott! g гаа. Stoddard, 

-4іІ ole 


Mika. col Li 3:5 Мау 
Three-Dtmengtonal Graphics 
Plot is is dar without characters 
н ". Lerseth, Richard. art 13 3:11 
176 2r ^ Amen Instruction 
Rotation тог tthe s (gran с Ait зын. Bates, 
Same]. col (1 6; 328-313 ае 
Graphics / Hewlett-Packard 
Simplifying the curve-plotting ғатты мол by 
qéomitric means.  Nawrocki, А. David. col 5:5 
MayBED р152 eee Mathenat ici 
Some ехавр іе plots. Dameron, David. Фо Ц 
5:2 Feb8U р140-144 *** Cromero / Art 
Some pata Compania. Roberts, Т.Р. col 3:2 
Ғеп?й р172-175 *** Pjotter / Dariga 
КТІ phenomenon: stereoscopic plotting бу 
mn Powers, МІНІ. art LI 4:10 
Oct? 2140-1849 *% North Star / 
Three-Oteensional Graphics 
POETRY 
Trees (nn the virtues of ЫЗ), е 
col 4:10 0479 pi92-194 
ке алан m 
aleulat filter Е 2 at ина for с ter 
power supp! 1165*. B. art 5: 
Anrüü р118-122 ste ie n 
DC to OC converter. Рігсп, Michael. 


жө Buy. 


art 5:5 
Маун D 44 Design / Conversions 

Line-failure indicator, Olson, Wank. ко} ііі 
Исч80 p86-EB *** Tast Equipment / Hardwire 
EonsEruec t lon 


Ma power for your interfaces? Build a 5 M DE to 
DC converter. Liarc)a, Steva, cal 3:10 
(5179 р22-1 те Hardware Construction / 
Conyers iani 

On converting 60 Hz VOM-lg to 50 Hz lina current. 
Mowchangk, Timothy, со! 3:6 3979 921350 
*** Conversions 

Power-line protection circuit. Schneider, wli. 
art 5:2 Mar рі26 74” Design 

Protection circuits.  Mawswanger/Schafar. càl 
5:3 5280 p96-9ü *** Deatgn 

$oíkss: pesky voltage transient, and how 18 
winialie their effects. McCain, Jahn. art 
2:11 №77 054-568 *"* Design 

Seftching power ym iatroduction. 
Ctarcia, Steve. cal 6: ii Haval р26-45 ste 
Design / Hardware Conatruction 

Tick.,.Tich...Tick.,.Boooom (safety problems with 
3511 ТҮ sets). але, W, È. col 14 
Арт?8 р}54-155 se Video Oisplay / Design 

Watts inside 4 power sugply. Liming, багу. arl 
2:1 Jan77 рА2-49 чт реет / Computer 
Instruction 

PREDICTIONS 

Apaliance cgmpoter, circa 1977. teimers, Cart. 
col 2:1 ШаП pår *** Microcomputer Syston 

Licergts from future rw Burgeaun, Join. 
art 1:14 0596 р11#-11/ 9*** futur» 

Memory: the growth af a resources. Weimers, Cori. 
сої 3:6 кл рб» òw — Memory 

Predictions, nrudictions.... Libes, Sal. co} 
8:1 nl pzDà èta Future 

inadow, Buck Rogers, and the home computer [home 
applications). Gardner, Richard, art 1:2 

Oct?5 р58-40 **"* Nome / Contro! / Future 

This elophant sever Forgets [546012 memories Troe 

ТІ). теті, Carl. col 2:7 МПР рі, ~ns 

But Memor y 


ble 
Trends іп appticalions, Мы, Cèri. cai 119 
76 04-65% “>” Home 


Vistas of a^ industry (dimensions of the software 
ы Сай. 2 He leers, Carl. gat 3;8 
ms Software Publishing / Papal 
“с. 


6800 Selectric I Inder а 
Fulvio, art {з 2-6 TA IW- T тө» 


Utility Program / LBM ) 
katoa ГЕ Printer: 4 ren. 4 report, Bonen, 
er т 17 30179 280-29 әз» Нагота 
¥ lew 


RETURNS ARE IN 
‚ ТИДИ 


aP 


Circle 199 on inquiry card. 


m 


. AD Л.Л. 


НЕЕ 


„лз 


CPAS Celebrate C CPAids 
1040 Federal Tax Software 


Our Master Tax program for your microcomputer fealutes а year-round 
fixed-assel program and a proforma tax organizer Choice of 4 print 
routmes, 12 different schedules and 17 forms. 


(DS 


1640 Franklin Ave., Kent, ОН 44240 (216) 678-9015 


PMC PERSONAL COMPUTER 


Ideal for amali lrusinesses, school, colleges, homes, міс 
Suet dor the esperenca, imespenenced буі 


еее ¢te 
EG3000 
Series 


WITH 
NEW 
EXTRA 
KEYS! 


@ 16K user RAM 
plus extended 12K Microsol 
BASIC in ROM @ Fully TRS BO Level || 
soltware compabble & Huge 
of sattware alrmady ашый» Ә Self contamet PSU. 
UHF modulation and cassetie @ Simply plugs ntu viden 
monitor qe UAF TY @ Ful exparmon То disks ом pinte 
@ Absolutely compliers - just М имо mains plug 


SHARP 
РС1211 


5190 


CDMPUTER 
POWER THAT 
ONCE FILLED A ROOM 
CAN WOW BE CARRIED IN YOUR POCKET! 
s Programs in BASIC s “QWERTY” Alphabatic 
Keyboard € 1.9K Random Access Memory 
® Long ORAS.. Lite 


TV GAME BREAK OUT KIT 


Has gol tn Dre one of The world's 
геагра TV games You really get 
мәйегі Наз ањо 4 othe де 
games діңі ігі sa) иных 
Coote wa Му up iade okd 
итната ЫНТЫ» 


MINI KIT РСВ «ound Б van modulator. типу emp 
Anh Пі” code cp. Very nme to consinect $390,090 
QR PCH 6.006 МАМ LS! 917,00 : 


[Місгойсе] =. 


Circle 262 on inquiry card. 


74500 
751 504 


7419574 
24.586 
741505 74LS93 
741.510 7415167 
74.532 7415185 


SOCKETS LOW PROFILE 


14 PIN $0.10 ТВ РІЧ 60,16 
16 PIN 660.10 20 PIN 90,15 


10V Power Adapter Б00ті. $8.00 


a 
Gust y, КЕ 
аад An 
Nie 


ONLY , crm 
GET YOURSELF A 


POSTAGE, 
$20 


SAVE A FORTUNE 


Price on application 


Jorerlace Cards for Apple 
Pet TRSBO and ГМ 
85742 Inteslace Cards not 
азга, for parallel 


Ром 78580 


НО ІЛ 
ИТТ: 
seeps, s | 


_ MicroAce, 1348 East Edinger, Santa 


TTL SALE 


МХ80 & MX70 PRINTER AND 


 COMP PRO MIXER 


_ACCESSIT AUDIO ADD-ONS 


Please make checks and monay orders payable 10 MicroAce or phone your order quoting Master Charge, Visa, 
Dinars Club of American Express number for immediate daspaich, Add 6% Tax for Shipments inside California. 


ADALAB ів a amal) lab computer system with LARGE capabilitias tram 
inieractlys Microwars, Inc. 

ADALAB HARDWARE PACKS MORE POWER . tor collecting data and con- 
trolling your laboratory inatrumants. Ii Includes а 12-51 analog voliags input, a 
12-bit analog voltage output, В digiial sensa lnpuls, 8 digital contro] outputs, a 
32-blt realtime clock and iwo 16-б timsrs/countera . ALL ON А SINGLE 
APPLE INTERFACE CARDI 

QUICKI/O SOFTWARE MAKES IT EASY. . .Simple commands In BASIC give 
you control of aii hardware features of ADALAB. Sample programs and easy-te 
ues Manuals wilt enable you to slart using your ADALAB system right away. Ad. 
ditional soltware for laboratory applicaiiona is avaliabla at axira cost. А com 
Plate eeif-lest diagnostic program is includad to assure you thal ail o1 ihe hard- 
wares ів working properly and accurately. 


D written. 


А ә Saves money by adding conveniance and utility 10 older Inatrumenta. 
> Has a great memory to зісге and organize axparimantal dala. 

А > ia versatile; (t works with many different intirumanta. 

B: s [8 more ассигвіе than в mater or chan recording 


> [a jully aupported by a dedictad taam of scientists. 

GREAT PRICE/PERFORMANCE. . {ће ADALAB Add-on Package with inter- 
feca card, cables, self-tes| modula, QUICKI/O зонага and manuals ia 
available today Гог ONLY S495. 

Pul в reliable computer system іл your !&bonstory FOR ONLY 
$3295, including a 48K APPLE |!+” computer, disk drive, graphics/lext printer, 
video monitor and ADALAB Add-on Package. 

Send for FREE hardware and software brochures оғ anciosa $10 Юг com- 
plete manuals. For їавіва! esrvice, call In your V/(GA/Master Card order NOW. 
Danier Inquiries Invited! “Trademarks of Apple Compuler, Inc 


INTERACTIVE MICROWARE, INC. 
Р.О. Box 771, Dept. B State College, РА 16801 
CALL (814) 238-8294 for IMMEDIATE ACTION 


= Saves tima by aliminating manual caiculations. 
a (a заву lo ове beacause the manuals and software ere complete and well 


MICROACE/ 
SINCLAIR USERS 


8K FLOATING POINT 
SUPER ROM PACK 
WITH NEW MANUAL ONLY $35 


MICROACE/SINCLAIR 
VIDEO UPGRADE KIT 


Oniy tuns with NEW ROM 
(Smooth screen display! ONLY $29 


UHF Modulators 99,90 


NEW EPSON 


MICROACE/SINCLAIR 
16K RAM PLUS 
EXPANSION BOARD 


2 SLOTS WITH EXTRA POWER SUPPLY 
ONLY ONLY 


16K $149 4К $110 


Profassional 
audio mixer 
that you can 
build yourself 
and save 
over $200. 


і 
Duly $199 for 


complete kit 


A COMPLETE 
mE MPUTER 


роман supply 
$50.00 


"а 2K Kit ONLY $149 


Posi and Packing FREE 


бив 45 à Ringestered Trademark of a лан ия 


Ana, Calitornia, Zip Code 92705. Telephone: (714) 547 2526 


BYTE December 1981 427 


PRINTER (CONTINUED) 


fhaltenger writes on Comprint. Cartson, Edward. 
сої 12 6:4 Agrül р110-312 Ж? Interface / 
05] / Hardware Modif icetlon 

Epson МХ-ВО and МХ-70 ры. Cohan, Karin. 
hr 13 6:5 MayBl р22-34 -*** Hardware 


Rev few 

Guide to Baudok machinas: part 1, description of 
avaitable devices, McNett, Michael. art 2:4 
Apr?? р12-17% eè Haudot Code 

Guide to Baudot machinas: part 7, Interfacing 
techniques. MecMstt, Michael. art 2:5 May?? 
р38-104 44% Interface / Baudot роде 

Guide to Baudgt machinas: part 3, a teleprinter 
test circuit. MeNatt, Michas]. art 2:6 
да? p154-157 е Теке / Interface / Baudot 
c 


Heath H-14 printer. Rehm, Eredford. hr 13 6:2 
Feb@i p253-260 ғғ Hardware Review / Heath 

How to drive a M aa without a URAT. Jewell, 
Gregory. art ?:1 dan?? p32 *** interface 
/ Siria! Input/Output / Parallel Input/Output 

Image processing with a printer. Calkins, Clark. 
әгі 13 6:2 FebBl pe?0-208 *** [mace 
Processing 

intégra] Data's Paper Tiger 45D. Willner 
Е\{ак іт. hr Li 6:10 05 p 378-382" 
Rardware Review 

interface an ASCII "enr: ta а 60 ай TTY (оор. 
Catton, Jey. art B Apr7G pé&-A7 еті 
[nterface / Keyboard 

interface your computer tc à км wx 
Astmann, Robert. art Li 
«ғғ interface / 8080 / Calculator 

Interfacing TTL to а ZO мА current loop, Но, 
H.S. col 4:2 feb?9 рі50 **4 Interface у 
R5-232 / TTL Gates 

interfacing the 60 mA current loop. King, 
Walter. art 1:]2 Aug?G 096-97 те 
Interface / Hardware Construction 

interfacing the [8M Selectric keyboard printer 
(teaching KIM ta type)*. Fylatra, Gan. art 
LI 2:6 Jun?77 р4б6-М9» +e interface / [DM / 
Hardware Construction 

Interfacing the PET ta a line printer. Govind, 
Р.К. art LI 4:11 шү 698-102 99% 
st Pager (А pie Ti utitity). Lovst a 

List er е t [| a ifia 
Ж “i бр orig piii eee "AI 


і Apple кімі 
PAPER ҮТЕ bar codes with гыра. pata s 
printers. Louis, б, ОМ 6:5 M 
p228-212 ** Bar Codes PAPCRUYTES 
Picture-perfect Apple. Жаубай, Рп11. A^ Ес 
Ja г I own eat High Resa lut ion Graphics 
/ Apple I 
Radio Зе А дату Wheel Priater И, knlya, 
Yvon. hr 6:2 FeAl р30-34  *** Hardware 
Rev Yew 
SWTPC PR-40 alphanuweric printer (review). Kay, 
Gary. hr 2:3 Mar?? (018-24 tè Hardware 
he liste (for 6800 р 
$m тет or 
Neel, col LI 1:19 ПС: rm puc у 
6800 / utility Program 
UPC bar codes with the Centronics 731. Anderson, 
John, col № 6:5 ре peg» м” Bar 
Codes / 195-20 Model | 


PROGRAM OPTIMIZATION 


Introduction te code tightening / Mining thn skip 
chaia For &xtr& bytes... база, Geoffrey, col 
L3 5:2 Ға р165-148 set "авео ly 
Language / 

Low-level program optiaization: somo 1) inetrat ive 
41117 ts, James, art 4:10 019 
plód.172 +e 

More on skip chains. Will tameen, Mark. co] L3 
5:9 Sepä pild-320 49 Programing 
Instruction / 5800 

Üptimiration: з case study. BK, William, art 
\з 3:4 МАРС p40-45 frogruming 
естен / 8080 


Aids Tor а axseshling program. Preiffer, 
Erich. art L3 4:5 May?$ p218-344 %9% 
Лұсгеб1у Language / КІМ / Assenhler 

Coding sheet for FORTH. ағаяе, donn. col 
17 6811 Maril р155-162 -%” FORTH 


PROGRAMMING DESIGN 


Date-bese management systems: powerful newramers 
to elcrocompukters. Gagle/Koenler. art Li 
6:11 № 997-122 %%% Data Base Management 
/ Prngramming Instruction / Worth Star 

Information hiding іп Pascal: packages and 
pointers. Feldman, Michael, art LG ВИ 
MovSl 493-138 *”* Pascal / Mathematics 

Is this really necessary? A first look at design 
techniques, William, Gregg. col 6:2 Mardi 
ре-10+ *** Programming Instruct ton 

Network tools; ideas for Inteli(genl теймтей 
software. @eintjes, Peter. art 16 6116 
Octal рі40-174 *** Neteorks / 

Telecommun ications 

PROLOG: & step toward the ultimate compu 
language. Ferguson, Non. art 3% ү 212 

p3M-399 *** Languages / Nobnts 

Should the HO loop become ар азад (7-16 
construct? МЕТ ща, Glenn. art 6:1 к 

p4lij.$1d *** Assembly Language / 
Micraprocessor 

Uttra-low-Cost network for ш сани 
Clemencs/Gaugherty. art 6:10 Detal po 
asw üntuürks { AE 4 Programming Design 


PROGRAMMING 1 


“Құ {ваг Aunt Sally" algorítha*. Grappel, 
Robert. art 1:8 Feb/6 plB-25 + 
Definitions / Algorithm 
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PROGRAMMING INSTRUCTION (CONTINUED) 


1802 ap codes. Melton, Henry. ari 4:6 dun?9 
plá6-147 *** 1602 

8502 gets microprogremmabiea (тітисі Но, 
Harrod, Синим ке. art L3 5:10 0160 
0287.285 өз” 64602 / Hardware Modification 

5502 loop control. Caaphell, Gordon. cod L3 
5:9 5580 0122 ** 6502 

6502 op code tafle. Fugitt, Lael. co} #13 
Маг77 ри *** 6502 / 

APL and graphics. са” ку art 19 
3:9 $Sep?8 4940.5) tee Graphics 

APL interpreter for Fl. tA, art 2: 
avaluation expression. Mimbia, Mike, art 2:9 
Sep?? 9126-155 *** APL 

APL runs circles. High ison, ^ ed col L9 
6:12 бес] p4j4-4dS 

APL update (difference кел. operatori 
functions).  Anthamy, Е.Н. col 2:8 NO 
ple ess APL 

Mid macro expansion to your microcomputer, part 
1. Brown, David. art L3 5:10 Octo 
2154-1720 *** Assembler / Assembly Language 

AM this just tg print a quotation mark?, 

ar N: David. art 11 2:5 Мау) р13%2-133 


Alpha lockt in software entm ty lowertasa 
colors vun. Lewis, WS. cul 13 5;5 Mayen 
р152-184 “ғғ Conversions / 2-80 

M praning. Maurer, W.D. art 4:11 

pHA-36 =т= Chew 

ium чИ, part 2: graphics indiírection, 
Crawford, Chris- art Ll 6:10 Octal р/0-44 
eee Atari / Graphics / Color Graphics 

Atari tutorial, part 3: player-miasile graphics. 
CrowFord, Caria. art ki 6:11 Novi 
pJl2-138  *** Atari / Graphics 

Ater! tutorial, part 4: HV NE interrupts. 
Crawford, Chris. art LI 5:12 DecHl 

185-156 tre Atari / Graphics / Video Cn 
IC hit beiddling. Owens, Ralph. col 11 4; 
wit? рда + BASIC 

BASIC formatted output (PRINT USING subroutines 

Roch, William, art (1 5:2 29580 р175-1 
ese (ИИ Program / BASIC 

BASIC to assembly language linkáge. Fitzgerald, 
Pat. col 13 3:7 178 ылы яз BASIC 
і Аум Лу Language / POP-1 

BASICalty BASIC {ап informa) introduction to 
BASIC), Bakar, Robert. art Ll 2:7 00177 
р9Б-115 *** BASIC / Languages 

Beating North Star - #175 wenn ШЫ. 
Miller, Alan, col L3 3:7 1768 р119 тіз 
North Star / Altair 

Bug in BASIC. Maurer, Н.П. eo} Ll 631 Jani 
0188-1965 t BASIC / Тиң} 

Building data MH іл the бий та. 
tystem. Althoff, dames. art LS 6:8 А1 
Вёзй-278 о Seal АК / Information Storage 
ѓ Data Strectures 

Buried gold in the SR-52. Penn, СИТ, art 12 
1:15. 00765 20-4 = Calculator 

essora?. Madden, sh 
‘Gregory. art 2:10 06077 230-138 ++ 


David. col Ц 5:1 danBl p3iM tae "asic / 

meg 4 BASIC FOR...NEXT loop into a 
СР [mo сор, Maiorana, James. col 11 

pió2 erè BASIC 

nan Bn using Warmver-Orr diag 
Higgins, David. art 4:3 Мағ/9 0170-178 hdd 
Structured Prograsa im 

Computer chess tutorial, Whaland, Norman. art 
3:10 Gets pgl68-]H] +“ Chass 

Cnaputerized mailing lish. Goyla, Thomas. art 
М 4:1 Jang pod.) ++ а! Litt 7 BASIC 

Computing time between dates. Condon, Pau}. со] 
Lt 5:6 Фида p202 *** Celendar 

Correct order of operations ram shorten code: 
pointer decrementation. Hooper, Fnilig. col 
LJ 5:3 Marg р242-244 *** 5502 

Creating à chess player, part 21 Chess 0.5. 
Frey/Athin. art L6 3:1] NWov?B р162-181 
вее Dimas / Pater] 

Creating і chess player, part 3: hats D.5 
(continuet). Atkin/Fray, art LG 3:12 Deb 
910-157 *#* Chess / Pascal 

Creating в cheH player, part 4: ctrategy in 
computer cheng. Frey/Atkin. art d: ? 
pl26-145 me Chess 

Cryptography in tha field, part 2; waing tive 
pocket calculator*. Costes, John. art ЕР 
$:4 Aor?) 5144-165 "*** Crypetolegg / 
Calculator 

Cutting the Gregorian knot [handing dates in а 
computer}. Putter, Myron, co? Ll 5:1 Mari) 
pies-193 ne Calendar 

Cybernetic crayon: a low cest apgrosch Lo...color 
em Dwyer/Smesr. art (3 1:16 
p24-29« eae Calar Gragnics / IMSAT t Art 

Day of the несі and elsiped time programs 
Agots, W.B, col Ll 4:9 ер? 2125-1729 ==» 
бейм / ЗАЗ С 

Design anon line debugger . Miur/Hrown. rt 
1:8 275 096-62 “+a Debugging у Assembly 
Language. 

кааш structured р Maes, Chip. art 

3:8 №93 р143- a “г. Pascal / 
Siructurpd Programming 

Don't angle ологу space (те нау Ca Squeeze Ғы 
quk of teat strings). Maker, Robert. әгі 
1116 Dec?ó pí8.59 *** [nmflormaliph Storage / 
ASCII / Resory 

Dr Welies' economy flappy dish or tyerk: machine 
readable object code. Welles, Kenneth, агі 
Lè 2:7 МІН ріб-187 "ее Figppy Risa 
Drive / Bar Codes 


PROGRAMMING INSTRUCTION ( CONTINUED) 
Ену Агы. &ystem [haxadecima] interpret ive 
programih "ant Waisbecker, Joseph. art 
LS 3:12 06-127 f° Heraderisal | 


DOSMAC 
Efficient storage ОГ morse characlar codes. 
Ee") Lawrence. art 13 М 55:5 
35-38 %% bem Radio / Memory 
Exchange ёта Того for Computer Ch834. 
$pracklen/Sorack тел. art L3 3:51 Hov 
pl6-28 өзе Chess / 1-00 
FORTH extensibility or how tc write в Dur in 
25 words or tess. Harris, Kim, art LJ 5:8 
AugBD р168-186 *** FORTH / Compiler 
FORTRAN and its peneralizaticos. Maurer, VW, 
ау. art 3:12 078 p194-200 am 


ч. line-drawtn ME Л Higgins, Mike. col 
Ll БІ АВТ pile- Seagh ics 

Faster BASIC for the Ohio te Пе. Sauter, 
John. co} 11 6:5 Mayil 242 * AI 


Files on parade, part l: types of Files. Кіші), 
Mark, art 4:2 еб? р186-192 таз 
Information 5їйгада / Data Structures 

Files on parade, part 2: using files. «ели, 
Mark, art (1 4:3 Mar7S р32-4] 
Information Storage / BASIC ү Data Sa 

First steps in computer chess programming. 
$pracklen/Sprack]en, ert L3 1:10 008 
286-98 еге Chasg / 

Five useful programs for the SC/MP, бард 
ре art L3. 4:11 №7 р172- eve 


Fundamentals of sequential file "s 
Smith, Wayne. art 7:10 бе? pli4-iz7 б” 
Information Storage / Тара Cassatta / Gata 
Structures 

Gilse your computer an ear fot nas. PMynmecke, 
Тою. art LI 5:5 May gpi95.20) ow 
information Storage / PET 

Good cents (formatting dollars and cents without 
PRINT USING). Childress, James. jat Li 6:2 
Feb@i 2150 *** BASIC 

Graphic =e display (0511. Winlon, В.В. 
col 11 6:4 Ак р24 0st 

Graphic manipulations using wir A 
Hungerford, Joel. art {1 3:9 Тері 
р156-165 ive Graphics / Three-Dimens ioral 
Graphics 

Graphics fundamantals. Sandifur, Kathleen. art 
(9 6:10 01:81 р284-300 *** Graphics / 
Hewlett-Packard 

Graphics in depth: 3-0 adós а пен бішети іол Іс 
your display, Walters/Harriz. art Li 3:5 
Мау/й р16- Be 4“ Graphics / 
Three-Dimanzional Graphics 

Hidden line subroutines for three-díinansionaT 
platting. Gottlieb, Mark. art Ll 1:5 Мау?й 
p43-50 *** Platting / Three-Üimensiona] 
Graphics 

[єр lement ing мй, data structures with BASIC 
files. Carter re Li Fehlt 
92-і0 т? ж... Storage / Oats 

tructures { BASTE 

In praise of PASTAL. Mundie, David. co] 16 
3:8 ШО р110-116 +as Pascal / Structured 
Pragrameing 

"Indirect addressing for the 6502. ‘Kier, 

2. вы art L3 58:1 фай) 2118-1260 өн 


Information-retrieval system, Elmore/Agarwal. 
art 5:10 десі pll4-150 *** ғолат іса 
Storage / Data Sase Management / Data 
Structures 

Ina and outs of CP/M, Larson, James. art 13 
6:6 Junül 02268-20 #** P/M 

Intel 8008 table af оста! op codes and 7214” 
memonics, col 32:2 üct/5 pB4-B5 еі» noa 

Interact with an ELM (monitors). Gable, G.M. 
art 1:1 т? 965-72 Ме Monitor 

introduction to addressing metnods. Lerresis, 
Joha. art 1110 МәМ р75-№ етт Machine 
Language / Computer inytructinn 

introduction to deks compression. Corbin, 
Marnld. ari 17 5:5 Aprðl (р218-280 eer 
Information Storage / Data Structures 

Introduction ta tables. Butterfield, James, art 
3:4 Арг7В 218-21 *** Informations Slorage / 
Data Structures 

15 the миа -80 system Гог children! 
red ge art 6:8 Augl p348-368 + 
бта а / History / Children 

г а К]М-1 timer. Baker, а art LJ 

3:37 Wie рі? *** Clock і кім 

кеубенгі input software for the 280. Мест, 
Kerry. col (3 4:11 Nov/9 р192-191 © 
Keyboard / input/Output / 1-80 

Lek your fime do the talking [scanner 
appitcations)*. Ciarcta, Stave. cot Li 1:9 
Sep?B р94-1 san Input/Output / Video 
Display 

MICRO; osing BASIC to learn assembly language, 
Pickett, Robert. art 1} 5:7 Julbo р215-249 
*** Assembly Language / Simulation 

Maching language programming Tor the "8008% [CPU 
ingtruction set). Wadsworth, Mat. art 1:11 
341726 30-31? *** Machine Language / 8008 

Machine language pr же for the “НКИ” 
[fundamental skills). Wadsworth, Mat. drt LJ 
E Sep? al eee Machine Language / 


Machine language programming For the 900" 
{initial steps). Wadsworth, Wal. art 1:18 
I" 240-42  *** Machine Language / 8008 
Malnlaining а xn te ZU Point, Intelberg, 
Armond. cul 5:5 Мауро рі san 
Astenb ly as 


Cicle 163 on inquiry card. 


PRINTER PAL” 


— — for Epson, NEC, Okidata, Centronics, Paper Tiger 
and other printers. 


PRINTER PAL Model P100 


PRINTER PAL Model P30 with EPSON MX100 primm 


with EPSON MXEOFT printer 


MODEL P80 measures 14'A "М x 13"D x 4'4 " High 
MODEL P100 measures 21” Wx13"Dx5'A* High 


| BOTH MODELS HAVE THE FOLLOWING FEATURES: 


Stores paper below printer for extra convenience and space. 
Steel construction for sturdiness and durability. 

Attractive black textured finish & rubber feet. 

Ribbon or power cable clip to keep cable away Гот paper 
feed path. 

Fully adjustable paper support brackets. 

High quality materials and workmanship throughout. 


P80 $29.95 P100 $49.95 


COMPLETE 
SEE YOUR DEALER OR ORDER DIRECT FROM: 
T MJ, Inc., Р.О. Box 5281, Torrance, СА 90510 
(213) 325-1900 


Add $4.00 per order lor shipping & handling. California residents add 6% sales tax. 
Please he sure to include your name, address, zip cade and full payment with order 


More Tarbell Quality... 
S-100 CPU/IO BOARD 


operations. 


Опе of the outstanding 


features of this Tarbell CPU Another feature is 
board is memory-management programmable priority 


hardware that allows dynamic 


vectored interrupt hardware 
mapping of logica! to 1 


that allows the programmer 
Megabyte of physical memory то selectively disable any 

in АК blocks. The on-board combination of six interrupt 
table memory may be loaded lines. 

by the programmer or system ^ This Zilog 2-80А CPU will run 
software with ГО commands. а{(2ог4 Mhz, has two RS-232 
This board is also designed Serial VO ports and comes 

to implement multi-user with a full six-month warranty. 
operating systems, such as 

MP/M* from Digital Research 

and includes a crystal 

controlled programmable [ 

timer which can be used for 050 DOVLEN PLACE SUITE B 
time-slicing multi-tasking CARSON, CA 90746 * (213) 538-4251 


Circle 408 on inquiry card. 


Authorized Commodore service center | 
Repair of the complete line of Commodore products 


In a hurry? Check our modular exchange program 


HARDWARE: SOFTWARE: 

CBM 8032 Computer, O22 5299 
BOColumn $1195 Wordcraft 80 299 

| CBM 8050 Disk Drive 1395 Tax Preparation System 380 

CBM 4032 Computer, IRMA 380 


40 Column 995 
| CBM 4040 Disk Drive 995 


Dow Jones Portfolio 
Management System — 115 


| CBM 4022 Printer 649 Personal Tax 55 
CBM VIC 20 Computer 263 Раса! 224 
CBM VS100 Cassette 68 Assembler Development 
| PET to IEEE Cable 33 Package 77 
| IEEE to IEEE Cable 39  Wordpro 4+ 329 


BASF Diskette, Box of 10 30 


Order TOLL FREE 


1+800-527-3135 
10 AM to 4 РМ СОТ Monday through Friday 
Texas residents call 1-214-661-1370 
VISA, MASTER CHARGE, MONEY ORDERS, AND C.O.D. 
"Certified Check" accepted, 
Units in stock shipped within 24 hours, FOB. Dallas, Texas. 
All equipment shipped with manufacturer's warranty. 


Residents of Texas, Louisiana, Oklahoma City and Тиба, 
Oklahoma must add applicable taxes. 


Eclectic shortly will be announcing products that are designed to work 
with CBM systems. М 


1. ROMIO: two #5232 ports —three parallel ports—25K EPROM 


memory-managed alternate character set, software 
controlled — EDOS [extended DOS}. 
2. Terminal program (aptians with ROMIO) 
3. EPROM programmer 
4, Front-end processor 
5, Additional firmware to be announced 


Be sure to write the address below for more Infonfatiore 
dealer inquiries welcome. | 
Р.О. Box 1166 + 16260 Midway Road 
Addison, Texas 75001 · [214) 661-1370 


Circle 142 on inquiry card. BYTE December 1981 429 


PROGRAMMING INSTRUCTION (CONTINUED 


Making 6507 Indirect нате cl 1s efficient. 
eT AE a ine col LJ 5:9 Sepi 
98.100 6502 

Mag of the 0455-3900 instruction траса. Melton, 
Money. art 4:3 Mar?S рі4.22 tee 39900 / 
Mtcroproca sor 

"шогал part 3: softwara and operation. 

Grady. ort L3 6:1 danBl 2238250 
a" “Color Graphics / High Rasolukion Graphics 

Winimizing now Wi calculation. Bowker, 
Tienthy. art L9 4:12 Dec?" pLl.142 eee 
Platting / Hewlett-Packard 

Ware GOTOXY (Pascal cursor addressing}. 

Balthaff, George. col L8 514 Айй pilt 
we Pascal 

Marsa code station data handler*, Filgate, 
Bruce, art 11 1:14 06176 052-0 9 ща 
быс у 0006 

My Computer тшп males. ‘Stanfield, David. art 
2 ae pt; 2079 986-99 тт» Artivicial 
імеП ізеке / MIKBUG 

fole of an жағу programming system, Grown, Mike. 
cab 4:4 қР 1 "48 Random Мий 

Overview of LISP, Allen, John. art 19 4:8 
Aug? рї0-1&+ eee LISP 

PASCAL: а structurally strong language. Alpert, 
Stephen. art (4 1:8 4078 578-80 
Pascal 

Partitioned data sets. М Таар, A.i. art 2:12 
бес?й р165-173 е» Floppy Disk Drive / 
Infarmation Storage / Data Strwcteres 

Pascal and the great rece. Moris, David. ср] 
ШЕ 5:9 p94 as Praga) у information 
Storage 

Plot 15 incomplete without characters 
(plotting}®. Lerseth, Richard. art L3 1:1} 
№176 рЫй-7: *** Plotting 

Printf for the C function DA Кага, 
Christopher. col 18 6:5 MaySl р430-4М 
"** C Programming Lanquage 

Prociss ing Moglo elpretsions (Bauer -Sane lgan 
tigor itha extension). Maurer, М. Douglas. art 
2:8 ат p130-136 *** Machine Language / 
Computer Inscruction 

Programmable character génerator, part 2: 
süftwar&. Weinstein, Larry. ort 36 мп? 

; nee, d e ii Pee Character open 
2-40 antome aan)» 

"Кў. La A а, р162-156 == 
ee РЫ / Documentation 

Programting for tim beginner: à structured start. 
Herman, Romatd. art 1:10 №076 р22-28 = 
Structured Programin 

"йыт М the darè o — 27063). 
Б" (геу. col БЫЗ 3780 рї 


disces theory, the science of weit one |. part 
2: system lapes. Gorney, Len. art 4:5 
May79 2116-18] ##' Simulation 

мене theory, _- i rei d wilt contral, pt 


tion, Len, art L1 
Ч. ГЫ ны i Time a 


ші? on exc'usive-OR. ізі, Edeyhd. col 51:10 
OctSO pe78-2739 *** Assembly Language 
Relative subroutines for the 280. кіз, Dennis, 
cot LJ 4:17? к p87 eee 150 
Relocating assemblers and inking loadars. 
Bochardt, Dttmar. col 42 5:9 5ep30 
р194-202 #40 Assembler 
SC/MP imstruct!on sel Summary. Я Walter, 
cot 6:1 Шәп pK) не СР / Acca ly 


Languege 

SYS By...your own executive commands. QU, 
DEI art. 0:1 Дм? 058.70 «ч Monitor 
/ 

мар! іл nf Iechaiques foe cospuler performanca 
af eusie: Chemberlin, dal. art L3 2:3 
Sep?? pód-33 Өө Music / Hiatory / КІН 

Seif-modifylng соба for the 11-58759, Grean, 
Ted. col L3 6:1 мі oMz-la b sve 
Calculator 

Similarity comparatur for мет)». O'rever, TLE, 
col Ц 4:9 Sep?) р58-б60 *** BASIC / OS] 

5{ар1® (implementation of ww Ж жұт, 
Wendel}. art 13 6:10 бе р176-192 +” 
Multitasking / 6502 

Staple maze teaversal alogrithes. АГАТА, 
art 4:6 №129 p36-44 9% Robols у 
Artificial Intelligence / «ар 

Зіті Гу your homemade йозен ier. l; 
fregory. arl ii 1:9 May?o ed aar 
Assembler / Атену Language 

За Иса В eny iront, Tatler, PA art 19 
6:8 2981 р90-147 е Пик 

Sonal talk robis кетпе). тугі, Qantel. art 
L9 6:8 №90 2168-1399 9% мае 7 
Graphics 

yor taare for Аа bar cades. m. ӨШІР 
ark 1:16 076  piB-20 «е Ву Codes 

Some word, about program Beer ug ыға, 
Albert. art Li В рық ға 
Structured Programming / BASIC 

Sorting with a catch. Brady, Pool. cot 01 919 
Se p322-123 8% Sorting / North Маг 

Sorting with binary trees, Walker, Bilt. art 
LL 5:19 0 pg96-lI2« 9% Sorting 

Stack nq strings in FORTH, Cassedy, john. art 
(7 6.) РЕВ pi52-lG* b+» FTH 

Slecks im microprocessors. Madhatr isheun /Éhat, 
Рт 4:5 Jun?9 pi60-174à е9. Micragracessar 
i Computer [astruct ton 

Strike a MATCH (match ing ыр me балай, 
Phillip. «rt 13 0 dun 8-51 taa 
Altair / Assembly анама е 

Sering comparator for vr don, ((міһеғе, 
Richard. col LI б? Ре ры ғ” BASIC 
{ North Slar 
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PROGRAMMING INSTRUCTION (CONTINUED) 


Structured programming «itn Warhter-Ürr..., part 
2: сой the pragras*, Wiggins, David, art 
Ll 3:1 dante pl22-128 Structured 
Progr uem ing 

Subrouting parameters, Maurer, W.D. art 4:7 
19 pé26-230 **^ Arsyembiy mdr a 

Table of subroutines. Mask, Paler. 

4:10 Dct79 ойда fe BAsiC 

Taking advantage of mumnry adéraas space 
Luscher, тез, art 1:5 Janë 60-63 ras 
8009 / Нешеу 

feratnal width нан with the 051 ar 
Sacks, Shel. col 6:7 БИІ p24 an 

Text comression, Peterson, James. art 
4:12 Dec79 ol106-11B "++ Inforaskion с СР 

Tiny Pascal compiler, part l: the P-code 
interpreter. Chung "- art 16 3:9 5ep7B 
р58-65» e Pascal / Compiler 

Top-down modu lar ж raming. Hearn, Albert. 
art. 3:7 №19 -38 Structured 
Programing 

Total kitchen {aformatian syslen. Law, Ted. art 
1:5 Зы 040-45 ""^ Home / Loformat ton 
Storage 

Toward b ¢tructurad 6609 assembly e: part 
1; ап ner Walker, i жы art 
L3 6:11 Nova] 222-182 =e В 
Structured Programming / Асел іу Language 

Toward a structured 6809 assembly language, " 
2: 4. àryembler, m Gre py. A s 
6:12 Dechl р198-720 ==» 6009 ) 

Programming / Arsen ler 

Tree searching, part d; heuristic techniques. 
Wiiliam, Gregg. art LI 5:10 Пс 
р195-212 *** Artificial inteltigence 

Twenty-four ways to c" а loop: №. Maurer 
tabes IT through оор. Maurer, W.D. art 
Ll 4: Bec?9 Ты eee BASIC / 
Assembly Language 

Inder standing APL. "em, тин art 19 
2:8 №977 935-40 tar 

Understandin 2190-11 irs Gates, "ortus. art Ss 
Кышы wee [afarmation Storage / 
Floppy Drs ini j Gata Structures 

Use à celative subroutine call for гыр 
180 гїйз, Lotey, Géorga. cal 6:19 
(сі/8і pJ68-37] "е 2-80 

ве пе descriptions af Smalitais systems. 
Mn Trygve. art 19 6:8 Augil 
р148-156 тее SmalTtalk / Business 

thing interrupts Іш speed up an ELM. Gable, B.M. 
art 2:1 Jany? 106-114 Tib Monitor 

Variabla type converter for numerica! ЖНГ. 
Moskowita, Mike. col Ll 6:2 Fen&l 
ie hen Conversions / Hewlett-Packard p 


теа Te algorithm, Stryker, Timoth 
to) М ÜctBl p391-393 +00 Algorithm 

Variables Ж. valves are strings. Meurer, WD. 
art 4:10 (0/9 р90-07 **^ Information 


Stor 

белі, diagrams: some further thoughts. 
Wedemeyer, G.T, col LI 3:5 Мау? р145-]44 
eee Structured Prggcaming / BASIC 

what have you found? [undefined n^ Codex). 
MacLean, Dave. col 3:10 e 8 LE = 

What ix АРТ". Arnold, Mark. Е -.. 
p20-24« 99” APL у Lan ngu 

What if FORTHT: a tutorial introduction*. domes, 
John. әгі 17 5:4 Aug р100-125 oe 
FORTH / Bibliography 

Why people get hooked an APL. Арнора. Allen. 

ert 2:8 Ат) 2108-11) ei APL 

Write your own staaebler*, Fylstra, Dàn. art 
L3 Tal 5075 050-55 eer Aygamb ler 

ЗЕ amd 17 (instructions of the MOS Technol 
po Bordon, W.T. eol 2:12 бе? of төз 


2&0 table lookup. ie. P ait eel 13 6:5 
duns] pi68-)]74 ғ 

280 asap steci Me p^ Allen. col 
{3 5; 24990 0208-2050 "9 2-80 


6800 
6300 amti wipenut procedure (54). instruction). 
uu Charles. сп] L3 1:16 № різ 


j 
д pU Fractional е Ж дет t, Ма. 
col L3 1:1} Sep?ó рим = ча, 
Mathematics 
ASCII string program, Comer, Wits tan. a L3 
4:10 (кі/% 6-?4d е ASCII / 6800 
Add thts 5000 MORSER tg your baateur radia 
част. Grappel/Hemenway, art LÀ 1:14 
0176 р30-35 ot Hen Ratio / 6000 
черт pragrem by hand, Меішеге, Carl. art 
Har? р52-61 = Assembly Language 


Іі ж 

m timing delay (far ш» ЫЧ ш Wart^, 
Üreyory, cal i3 2:7 РЇ Б * БУ 

Beware Е терлі ie Ке баа. а 
m col 3:5 a 2135-13? * 5800 / 

au 

Mufid an intercomputer deta link. Minglteld, 
Mike. arb 13 6:4 Арга) рғы-2б64 e 
Telecommunicetiory / Networks / 6000 

(Gmdgnaed reference chart far tho 8800. 
ems Robert. ark @t? wil? р4?.43 Фа: 


Цес tons, decisioni (e ar - signe for mers]: 
Gass, Geoffrey, ca) LJ $:$ чу plio ees 
(UO / Sathemat ies 

Des мулла the "Tiny Аз lor’: "n іне 
prubíiee*, faer ichs, Даса. art 2:4 
Қи? p&0-à] "^" As«esmiev f ый 

Easy Lo yse Bashing function. Kinzer, Dom, are 
C3 4:10 НУ plOU-7U4 sor байға / 6800 


PROGRAMING INSTRUCTION (CONTINUED) 


Easy way to calculate Sines and cosine 
бгарра1, fobart. art L3 4:4 Apr? рікімілі 
Mathematics / 6800 
fapanding the Tiny Assembler. бинет іс, Jack. 
art 11 2:9 *5wp77 p44-49 № Assembler / 


6800 / SWTPC 

Filling 6800 ap code holes. т, Egbert. col 
4:3 Міг79 р1йл-1Н& ote 

foo! ing with а atack pointer. m Tw. 
col Ll 3:7 МИЯ pliS-l16 ^» БЕШ 

Wand assembling МЫШ culative addresses. ioaz, 
Ray. ark 3:4 Доу78 раб “te В} 
Assembly Language 

It only Sam Morse к зек us uw". Sewell, 
Wayne. art А is uM 0576 #№А2-49 v" m 
Radio / БЕ) / ЭР 

Little bit on былтырғы. Wier, Robert, art 
1:12 Ос? р118-129 ме 2060 / 5800 / à 

More on ship chains.  Williamsen, Mick. to! 13 
ae Sep) p318-320 еә Program Optimization 


Morse code Cratwr*, Bernstefn, Mark, art LJ 
4:12 Dec?S р?47.240 € pope 
Motorola 6600 Instruction set: Iwo program 
points of Ана da Pag), art l:l p 
Rendoal re "m programming. rappel, Robert. 
art. L3 1:1) 5ep76 036-38 *** далба 
ers 7 
Nelocatabílity aad the png ше forrmma, 
T art 13. 2:10. (КІ? PE nee 


/ 

Son of Motorola (or, toe $20 CPU chip}, ,yistra, 
Daniel, art LJ 1:3 toes 
Micreprocersor / GOO / 6501 

SeTPC dtaplay routing / 0800 regis 
display. Hayes, Mike. col 13 4à:5 pm 
p220-2272 «зі 8400 / SwTPC 

Undocuseited M6BÜO 1^itFuctioas,. Wheeler, Gerry. 
co} 2:17 Dec)? 246-47 9%» 6800 

Using interrupts fer rea? time єўї". За, 
К.Г. art L3 2:11 № p50-5] see Clock 
і Hardware Construction / 6800 


8050 
МЫШ) free armory search. Hand, William. col L3 
4:6 Jun?9 p207-206 tro 3080 / Memory 

BOB microprocessor p coda in Baker 
Robert. art 1:6 one 
Assembly зине 

8080 pro керме notes. Krystuseh McCarty. art 

i3 2: may? 9136-118 8060 

8080 simulator. Chung, f'im-san. art Li 2:10 
üct77 570-77 *"* Simulation / 8080 

Мы воле BARC to your BOBO. Howerton, Ovar les. 
ort №3 2:2 Feb]? 5132-139 "ее Boe } 
utility Program 

А ену ны iwitch(nq (8080 de^ 
Chaput, fra. со! 13 4:8 А79 p2}2-21 
өза  BoNQ 

Build this mathematical ү = un. T aii 2: 
к bare, Жота. А, Seo 

76 přá awt эй mm A B Т / х.е 

Construction / 8040 

Can your computer tell timat, Son, Jam. 
wt LT 1:4 Dec?5 pi2-a?7 "a. - rem 
Critique of CNN оте, 

қ nt? 22-115 7” 
utility ram / 8080 

Explore an with Éducalor-BOB]*, Homerton, 
Charles. art LJ 1:11 20176 022-29 = 
Computer instruction / Едеса / 8089 
Indirect 1/0 sódrezsisg on the 8080. — Laruckl, 
Pau}. egl 4 6:3 Augd] 9402-40} *** 

} ie АА ihe Car 
nteger math package for пша. prey, 
Gruce, art 3 6:5 5 уЗ р204-126 *** 
Mathematics / BOBY 
Inte] ЖИЮ microprocessor Instruction set. 
Clist, R.S. co! 4:7 JUS 0022-02646 +” 


Intel 8080 op code teble. Ditertch, Fred, ert 
1:5 Мат p50-5] +e» BOB 

Line combinations Iprints combinations af 
letters). Soderstrom, i di col L3 3 

70 pi168-169 + 

Little bit on лек 9 Wier, Bobert. әрі 
2:12 Oec?? р118-129 9% пїнї у 6800 / 6502 

Machine code relocator for the #080, Zalman, 
Leor. art 11 2:7 10177 р92-95 “aa 
Utility Program / 9090 

Making hash with tables. Dailhorf, Terry. 
LJ) 92:5 46777 pla-30 те” e ? Н 

Hove) B bit multiplication. &laesar 
Christopher. cal L3 0:7 №177 n ate 
Mathematics / 8080 

Operation codes of оме 8030, 8005, and ВЮ 
processory. Barrell, D, Merkin, art 5:1 
Marò pl94-007 99% 8080 / 6005/1 

Optimization: a cata study. Noyca, WIT ian, art 
L3 3:4 М?Е 690-25 ана Peogree 

" Optimization / 8180 

аъмо protection for your сайра ter 
kraeimdler, Я, Jordan, art 11 4:3 №г 73 
р194-195 *** Sacurity / BOBO / 1-80 

годам those 2/08]. Gleser, Robert, art LJ 
5:4 Аргед) р198.2)0 *** EPROM / Hardware 
Construction / BuU 

Helative addressing for the 8080. Gaskell, 
um ert 11 2:82 Dect? р187.181 èm 


Relocating 8080 system software. Lapham, доня. 
art L} 5:1 Јана р180-192 "eo Utility 
Program / 8080 

ғы iteneous Trout and output for your ЭЖА), 
Maurer, М.В. srt LJ 4:4 му? plGA-17? 
еее [nput/Dutput | Қ 


Circle 388 on inquiry сага, Circle 367 on inquiry card. 


ЖАОВОТ5 
X The Future Arrives 


Intelligent machines are rapidly appearing 
in homes, automobiles, offices and factories. 
Affordable cameras, speech synthesizers, 
and even robot arms are now on the market. 
Such advances are giving microcomputers the | 
power to see, hear, grasp objects, and to move 
== around the room. Where can you learn about 
| | this technology? In Robotics Age Magazine, 
The Price Is Nice. | Г — F | the Journal of intelligent machines. 
Robotics Age reports the experience о! 


m | q t л ү! hobbyists building their own robots, the 
| i uw. № ( latest products from industry, and the most 


халг 
Single Board Technology powerful techniques from research labs. The 


е CPIM тв a ragistocad Irademazh of Digits! Passarch. Inc а ОГ пе wani pr dea ^ " 

A ZBOA CPU combined with the СП М’ operating system opens — Near —- P - —— 

new vistas то software availability for eight-bit micros. new thd cr a м а > 

FORTRAN. COBOL. BASIC. APL. PL | and Pascal are available 

now ro accomodare raday's scientific. educational, sophisti- 

cated small business and personal system users. ГА 

Basic system with: 600K byres $ 2995 Жа, егі ші тетти 

* |. 2 megabytes 53995 |a | \ Сиу Staie/Providenca/Caumtry Postal Code 

| е 2.4 megabyres $4995 Í к United Canada Fareign 

4MHz ZBOA CPU 2-serial ports | 
CP/M 2 operating system 7-рага!һе) ports 
GAK 200ns main memory 4-counter/timers 
B-inch dual floppy drives Hard disk options 
50-pim expansion connector available 


ga&Bilisesrems. inc (617) 373-1599 | | еш 
РО Вох 1225,2 Washington Street, Haverhill, Ма 01830 Send io; ОЗОССУ дег PO Box 512, Tujunga, CA 91042 


утаға (12 insons) 
years (18 азын) 


Exn, 


V.I.P.'s Call А.Е.1. 


Ж 
V.I.P's call A.E.l. because А.Е. tests before shipping, has expertise on all items offered, and is 
price competitive. 


= | еә СЕ А 


YELEVIDEO COMPUTER NORTHSTAR HORIZON | — ADVANTAGE MORRBOW DECIEION COMPUT TH 


Ligi 
ҮМ. 121 Gran Минин "un 
“ЛЕ Tarna боя 


TELEVIDEO TERMINALS SYSTEMS GAGUP 


BIC Такси чә, ч. ай „ш un 
ar Compania’ 

Ем, Tonmnal Манаыағынуы DU Сма 

EUC Танта! 249-5400 Ме 

Br] Теслы CPC 2813 CP. 

FDC-2B Curium 


3310.7 СРУ atit 
| оянды $4005 SERIAL 


—SEE THESE PRODUCTS AND MORE IN OUR SHOWROOM— 
PRICES CHANGE DAILY—CALL OR VISIT FOR CURRENT PRICING 


AUTOMATED EQUIPMENT, INC. (714) 963-1414 
18430 WARD STREET, FOUNTAIN VALLEY, CALIFORNIA 92708 (800) 854-7635 
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PROGRAMMING INSTRUCTION (CONTINUED) 

Software addressing andes lor the 6080, 
Borinovic, Oragan. co} "t Е 3 ішігі 
ре36-240 + 8080 

A а. Wellies, 
ane 


Soflware for the ec 
Kenneth. art L3 
Floppy Disk Or ive { Е. # 8080 
Stach it up. Aljen, Chariton. art L3 4:3) 
Nov?79 р)40-148 *** Computer tasteuction / 
ТІМАП {BOBO time delay reukine]. Stranglo, C. 
co] L3 3:11 №7 ра еш 


Тғарріпа technique for the БОО, Sehulein, John. 
e S 2:8 Aug?? р158-161 т быта 


/ 

#ritiog animated computer ұғ. Ернар, Tony. 
ark Ld 4:1) ант pl52-170 *** Animation 
{ Games / BOBO 

180 ор codes for an BORD аъттар рга. Powers, 
william. art 5:8 JunBD ры-м ғ JAD} 
8080 / Assembler 


APPLE Ii 
Mts ind i {в Ға<са1: and otter "a 
wonders. инек, David. ol 610 


Octal atit uss Pascal / е8. гер 


Apple 
Ене? 1% eret Е. ‘Smith, Truck, art Ы 8:2 
00281 рї +> Gomes / Apple |1 

Nicroandes rt in Apple Pascal. Robinson, 
Scott. art LG 5:7 vi s p308-374 em 
Modes / Pascal / Apple | 

Holes оп absolute location interfaces го Apple 
Pascal. Sokol, Deniel. col L6 5:9 2980 
р3?4-125 444 Pascal / Apple 11 

Recursive procedures far tha 550? microprocetsor. 

Dannts, Phillip, col L3 6:10 Octal 

7-4 «еч 6502 / Apple 11 

twar. Feige}. А 4r 6:12 [=й] 
р284-24 tes Software Review / Games / Apple Ii 

SWEET 16: the 6502 dream machine (Apple pueudu 
machine interpreter)*.  Wozniak, Stephen. art 
LJ 2:11 #0927 р150-159 944 Appie lIl / 
Interpréter / 

Shape tabte conversion for thè Appie Lt. 
Partyka, Oava. col Ll 4:21 №079 р: +e 
High Resolution Graphics / Apple П / 

Convers Jons 

Tree searching, TO ^ pda а ques, 
William, Gregg ANE n р72-106 
seo artificial tic pA m И; 
Puzzles 

Unlisited precision division. Maskin, Jef. art 
Ll 4:2 [0079 9194-156 +% Mathematics / 
Appie 11 / BASIC 

Using interrupts on га wis "asume M White, 
George, art 
$502 / Apple 11 

Using paga two with Apple Pasca) turtia graphics. 

Wallace, Gruca. eo) LG 6:5 Маубі gliz 
аже Graphics / Pascal / Apple И 


CONTROL 
Butiding contra! structures іп the ть бы 
тусын, Oeutach, L- Peter, art 518 
-M5 fet Saalifalk / г... / 
Control Structures 


OES 16и 

Add macro expansion to your Шісгес ter, pert 
8, Grows, David, art 5:11 № p361 -371 
est Assembler / Design 

Approaching came —— вез igh, =, қы 
art 4:2 [579 2120-15 «+. cR 

Butidihg contro] structures In tha Чаны 
system. Deutsch, L. Peter, art LU 6:8 
Aug81 р322-345 *** Sm41ltolk / Design / 
Control Structures 

бата-Баве management system: powerful тесш? 
tg microcomputers. Gagle/Knehlar. art Ll 
8:11 №081 р97-122 *** Data Rase Managemdnt 
{ Pengramming Design / Worth Star 

16 this really necessary? А liegt Took ak design 
techalques. Williams, Gregg. col 6:3 Mardi 
8-10” +t» Programing Design 

San) ta Ik-30 system. Легал Learning Бебир. art 
6:9 Аді 1036-58 ere зілік / Design 

Strut tured programming with Warnler-ürr i 
part 1: ete Higging, David, art 
= —€— plO4-llQ *** Stractured Programming / 

519 

ri (aside Radio Shack't — computer 7". 

Ancens/et 41. art 6:3 Mrül 230-130 ^se 


' TRS-HO Coler / 5809 / Um ign 


BARES 
APL/S: an alternative. Bram, ішегі. rn) 19 
4:12 Пес’? р88-99 “әз Ар, / flames 
Approaching Gane program design. Stuck, H.L. 
art 4:2 Feb р1%0-126 "= Gases / бло, 
GASIC Star Trek trainer*. wed, M Ж ark 
1:13 берга №40-42 "te e 
BAEAKFONTH into FORTH, ДЕ ИГ E 
5:8 А20 p150-103 4%” FORTH / 
TR5-99 Model I 
ter models for board games. Yast, Russell. 
act 21 Jay? р/а-51 t" балаң 
Dame of "ш Lt. НЕА, Truck, arc Ш 8: 
Decii 278-28 "+r Саве / Apple IT 
Махрама: а bpgiínning project In artificial 
intelligence. Wier, Hobert. art 1:1 MNov?5 
р36-40 *** Artificia) Intelligence / Шау 
е to bull 4 maze. Matuszek, Gavid. art 5 2 
Oecd) p190-195 see Pyzales / Gomes 
Мы to implement Space Mar for using your 
atcillascope as а taleicope). Krugliatki, 
Dave. art L3 2:10 КО? рі «re 
балға / Graphics / Arcade 
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PROGRAMMING INSTRUCTION [CONTINUED) 


Jey de WIM, Peut Etre? (WIM for the SR- Мн 
‚ Alain. col L2 2:7 ИП -M 

bee Games / Calculator / 

Life Vine 2%. Helmers, Cari. ark 1:2 бет 
р14-42 *** Games / Life 

Life line 3, Немате, Car]. art 1:4 Dec?75 
р48-55 fima Бане 

Life tine. Hejmers, ni^ arg ізі 5ар25 
p?2-B0 9” Gemey /| 

Programming strategies TY the у wat of Ravarsi". 
Maggs, Рае. art Ll а: p рЕ6-79 


KL / ый / Strategy ы 
graeming Иш В А Јата than. 
"at 8:4 Wr ar" 02-120 tea а= і кін / 


Strategy 
Wobatwar. Ро, Curtis. sr 6:12 DecBl 
024-34 +e» Soriwara Review / Games / Apple 11 
а = te ы йө а persone} 
ter. « Pater, at $:7 dul ю 
956-72 ie p i^ / hella / Artificial 
өм ft Tl фиг, 1да) 
асема” in Tiny т патта ио through 
Integer BASIC, bavi. art Li 4:5 
"e рі10-115 E "Tiny GASIC / Mathematics 


Structured program design. Higgins, Gavid, art 
Ц 2:10. 06177 piáb-151 *** Structured 
Programming / Games 

Tic-Tac-Toe: à programming exercisu*, Hinrichs: 
Delmer. art 1 4:5 №у79 9196-20) + 
Games / Strategy 

Tic-tac-tectics. Miller, м» cal 4:10 Qct/9 

ч ы «ч а Estes, Т 
riting animated c ony. 
р> з 4:101 € í 2-3 0° oe Animation 


/ Games / 8060 

Тога and the future of computerized fantasy 
Simulations. Lebting, P. David. art 5:12 
Песай р172-162 °° Gems / іны ілі іса / 
Fantasy 


tos 

Add à stach to your S008". Смлие1іп, №}. art 
13 1:2 ый 2-5 "aa parduary 
Construction / BOUB 

Build this mathematical function unit, part 2: 
software. Guthrie, &. Scott. art LI 1:14 
Oct76 р74-80 **= Mathematice / HMardwara 
Construction / 9080 

More information on МОН, Saith, R . тш 
LJ 1:9 May?6 р% АМ іе PROM / Hardwire 
Construction 

Progam thata 270851. Glaser, Bohert, art L} 
5:4 АБО pl9B-210 *** EPROM / Hardware 
Construction / DOBO 

Pragram your next 55 1а аа. Сзаге ја, 
Stave, col Li 3:3 Ме 6284-91 949 рари 
і Hardware Construction 

Using interrupts for rea) time Cloeks*. Seith, 
M.F. art L3 2:11 №979 pí0-5)] + Clock 
/ Harüware Construction ) 5800 

Versatile read only memory programer. He jmers, 
Peter, ark 1:1 №475 p55-)] tte Herdware 
Construction р FROM 

Zapper: a computer driven ERON programmer 9. 
Babiw, Б.Н. art 13 3:12 (есін 2100-1065 
өзе EPROM / Hardware Construction 


SATHERATICS 

бін fractional zum Chayut, Irs. 
co) L3 2:13 50р?б gii4 * 6800 / 
Mathematics 

Analysis of polpnoalal functions with the ТІ-59 
célculator, part 1, Chance, Pierre, art 
4:12 Dec?9 p120-133 *** Mathematics / 
Calculator 

Build thts mathematical functian unit, part 2: 
software. Guthete, t. Scott. art LJ 1:14 
(ЕС 74-81 *** Mathematics 7 Hardware 
Construct ion / 8080 à 

Computing (ht dateralaant ОҒ à matria. Flynn, 
ürian, col Ц 6:3 Marfl pl52-154 eee 
Mathematics ; 125-00 Model I 

Qecisionrt, decisions [^ or - signs for numbers). 
Gass, Geoffrey. col 11 5:5 MayBO 2190 “е! 

6000 / Mathematics 

Easy wey to calculate sinas afd cosina 
Grappel, Robert. art 11 4:4 е p170-171 
T + малмен fir à 

Elements Gf statistica "wm en, the 
А. art. Ш 4:1 „мл? - ing’ eek à 
Stetiszics / Mathematics / 

Fast, ancigot Жүн for mm i Meat, M i 
Jgste n. cni 8110 p376-3 
Mathematics | aba 

integer MATA раска for the 8080, Carurey, 
Bruce. art LJ 8:5 Mayil p204-276 ote 
Batbematicc / 800 

Math іп the real world. Boney, Joel. art 19 
3:9 SepFH р114-1144 “ее Mathematics ? 
Aicrogrecessor 

kasel B tit зы (Пса. Glagper, 

Chr tstopher. | {3 2:7 ШІП plaz аза 
Hathamat іс Ке 


Pasar of tne ИР-67 grogramasble calculator, part 
2. Arp, Hobert. art L2 4:4 Ак р176-488 
ағ. == # Calculator 

Proces; | а e«xzpressions pert Z. Meurer, 
M. бой а: art 1:7 Mar?h pbz.6) өз 
Compiler / Mathematics 

Processing algetralc eapresstons. Maurer, W, 
бысыз. art 1:6 [0676 р?5-3) one 
Mathemal icy 

Mecurrence іп пина ica) analysis. былом, 
demas. «rt L} 6:8 April р20-30 44» 
А 


PROGRAMMING INSTRUCTION (CONTINUEO] 


Recursion and side effects in Pascal. 
Morris/Peechik. art 16 6:5 Мәуді p316-324 
«ч“ facal / Mathematics 

Simple algorithes for calculating eiémemkary 
functions. лела, John. art 11 2:B 
№577 р142-145 et есіте села i Cll 

Spacewar In Tiny BASIC: navigat ing 
loteger BASIC. Beard, David. art 11 4:5 
May?9 р110-115 *# Tiny BASIC / Mathematics 


/ bames 

Symbolic differentiation а la LISP. icol, 
Wonald. әгі 19 5:9 Sepal р215-234 ous 
LISP / Mathematica / 1845-80 Medel 1 

Trigonumetry (n two базу black boxes. Gall, 
John. art 11 4:5 Бау 614-194 +t 
Малена ics 

Unjimited precision diviston. Raskin, Jef. art 
Li 4:2 Fehi9 m154.15& аә pMathematics / 
Appie I1 / BASIE 

WRITELONG: p Pascal slewiation of а Tabair 

output. Munt, Daniel. col 16 6: 1 ма 

„пса ача раса) у Fou ой 
аЬ" jn à Роа іт "n іе И те, 
Зла бап. art 2:4 May 2-86 
Mathematies / Dade Ж... 


ТІ5-40 MODEL | 
BREARFORTH inta FORTH. ШШ; ен, L? 


5:8 PI VM, 2150-1683 9% FORTH 


Computing the * of a «асг іх, Flynn, 
Grian, col Ll 6:3 Marül р152-154 4 
Mathematics / TRS-BO Model | 

gx TE ғалы Yeager. George. art 

17 see Graphics / TRS-80 
Воде 


POQ: 4 мы a. MM er beginners. Swanson, 
Paul. art Li 6:2] күй р226-262 +» 
Tra Заза Management / Isventory / 65-80 Model 


бова = аи Зай m mer аууб |y program и; 
Lewis La б -P28 
ers hese бди f Soins Ef rie / ТА5-ші 


өле TR$-B0 ít. bBobo/Knodersvr. art 
ce. speeding op ‘er Jw чои Graphics / 


5-91 Model 
fric] ic ^ ка а ta 11%. Nur 
Қола М. art L9 6:9 SepBL р216 we 
LISP / Mathematics / THS-80 Nodel I 


| (or, how to automate a М 
). Nelgert, Peter. art 1:8 Ағ M-J 
era  Нагфмага Construction 
More information on PRONS". Saith, Anger. art 
L3 1:9 tMay76 р28-34 *** Programing 
Instructian / Hardware Construction 
Pick up BASIC by PRON bootstraps. Кио} лаг, Jia. 
art LI 2:1 Jan?? р50-51 б” ің)! ity 


Program / Altair / Hardware Construct tan 


наа гн енсе se at 1:3 
% Computer Instruction 


May 

Versatile rea Кыз. means P . № 
Peter. art 113° у 66-7) wae Hardware 
Соме ъс топ / Programming IngkEructian 


without 


PUSL 159190 


ЕТТЕ cumulative inated: September 1975 - Deceubur 
1981. col 6:12 0:9) pIe **^ |меліт / 
Information Sources 

BYTE goes international (Australian and Japanese 
editions). Helmirs, Car]. cal 2:3 Mari? 
рі» are international Microcoapat ing 

Books ad іл antidota Із the CA] blues, or take А 
publisher to lunch. Geyer, Yom. cal 5:7 
JuiBQ р76-54 f°" Computer Assisted 
Instruction / Education / Software Publishing 

Consistency = or a lack thermof,..{@¥TE standards 
far Pascal listings). Helmera, Carl, cal 3:0 

а p59 *** Pascal / Standards 

= € nnne Holden, Elaine. sr 6:\1 
koval 56-172 4% Software Review f 
ma 

Don't (умра the high &nd...of Ry search for 
manuscript editing paradise - Metsers, ГАРТ, 
со) 3:3 Мага phe *** word Processing г 
Tert Editor 

Hand-Held computer / Byte changes. Morgan, 

Chris. со! 6:1 НАШ! pó-]n * Hamd-haid 
Сір ter 

Huw BYTE started. Green, Waymé. сё! iil Seph 
p9e *** wigtory 

Notes on tne appearance of BITE [computerized 
typesetting). Helmers. Cari. ca! 4:8 407 
pi58.159g +++ 

On entering buf fourth pear. felwers, Cari. ce! 

3:9 Sep7e рб 


De me ing а раат «орав TE 
rposez, Hèlasrs, Carl, col Р: 110 Г 

née e eee BITE Survey 

Gur new off сез [ETE Мәмен. art 1:6 
Feb?§ ры 

Proposed cad for publishing binary data № 
machine readatle form. Зала /Ѕапдег ксп. ert 
1115 Жу 210-14 ta Srandards / Binary / 
Software Риб ishing 

Reflections эб елігу into nur third year. 


Malmers, Cari. col 2:9 Sap?? $ зат 
History 

е А the pem x reader survey}, 
Keleers, Cari. 5 May?? pb-9» жа 
Market / an Mes 


What 1% ҮТЕ? > ш ^^ first) editorial, Неее, 
Carl. со! lil 5079 64-6 *** History 
What la this phenomenon Ка ie ake ee 
Ha mars, ri сө! 3;1 
Computers and Society 


Circia 45 on inquiry card. 


ATARI, 


сұ». 
a 


1981 Christmas Special 


For the Businessman For the Beginner 
САЖ РЕСЕ 151 OURPRICE (61 
Alari 800° _..._..-.‹.,® 91000 3108000 А 400*............ оло 359900 
Amb 810,...,..... 5.4 $ 48000. 1 59996 Ад 410............. $ 5000 5 B995 
Alan 895., . .....4% 50 $ Ҡ99 = Programmer КИ........ $ 3 6995 
Alan 830 ASAT EYTEIT ! 155.00 § 199 95 NORMALLY Awatar TIT . 
Atari B50... 4,265: TT 176,00 coppice SPECIAL PRICE ------... Үн] 5.00 


de 


PLUS МАНУ OTHER SPECIALS 
SAVE @0% OFF ALL ATARI SOFTWARE 
PLLIS - pile tlg АТ — 
ОРЕСТ WORD CT WORD PROCESSOR 


PLUS MUCH MUCH MORE 
ARN, SEIT, CCAR, селд, EPSON 


TO ORDER CREDIT CARDORC.O D CUSTOMERS" CALL 617-964-3060 
Instock items shipped within 94 hours 
(most items connnucusly stocked) 
"credit card and COD customers add 
Mass residents add 5% sales tax 
When phomng 1 orders, ask tor Mail Order 


(0) The Bil Buchel 


1355 Washington Street (Rt. 16) 
West Newton, MA 09165 
617-964-3080 


ERG68-696 68000 CPU in production. Meets 
or exceeds IEEE696 S-100 standard. 


$1995 


Available software: 280 emulator, 68K 
FORTH systems language, Whitesmiths’ 
UNIX-like IDRIS—O/S with C or Pascal com- 
pilers. 


Integrated 68000 systems also available. 


Special offer: 68K Mini-System $7395 
CPU, 4 port I/O, 64K static RAM, 68K | 
FORTH O/S and compiler, 10 slot mainframe, 
(2) 8" D/D, D/S floppy drives or a 5MB 5'A" 
hard disk drive. 


Empirical Research Group, Inc. 
PO Box 1176 

Milton, WA 98354 

206-631-4855 


Circle 153 on inquiry card. 


Please send me______copies 
| by Katherine Davis Fishman (4 $20.95 


| Check, money order or credit card only 
ВапкАтег 
Account No, ire 
j| ——————— "-— dH 
| Address | 
| EE. —Á—Ó————— sli. ре 
L Please add applicable sales tax plus $2.50 each for postage and handling. к; 


Circle 240 оп (nquiry card. 


McGraw Hill 


Bookstore 


The Number One 
Big Business of the Century! 


THE COMPUTER ESTABLISHMENT 


by Katherine Davis Fishman 


* How it 
developed 


е Where is it 
going 


• Who are the 
scientists and 
entrepreneurs 
behind it 


• What about 
| the corporate 


power 
KA thari лутие | struggles 
Davis и man * Who are those 
resourceful 
upstarts 


Published by Harper & Row 


The inside story of America’s 
fastest growing industry 


This comprehensive study (10 years in preparation) 
draws on hundreds of interviews and internal corporate 
papers to trace the greatest business triumph of the 
twentieth century. 


It shows how decisions аге made, ee planned, 
and power wielded: the influence of Wail Street, why 

some high-flying- technology companies succeed while | 
others fail; the corporate upheaval that technology can 
э Кы some future technological developments. 


Please print clearly 
oO a — | анадан a—O a h^ 
| McGraw-Hill Bookstore 1221 Аме. othe Americas ш, a КЫ 
N.Y, N.Y 10020 win 


of The Computer Establishment 
5 each. 


AmerExp  — Mastercard. 1. 
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PUBLISHING (CONTINUED 
Wat's wrong with technical writing today’. 
red pt Carts. col 5118 Oech) рее + 


Wri 
Wo 4 BYTET, He laere, Carl, сої 5:10 
080 рб-14 fee BYTE Survey 

PUZZLES 


2080 tug іа the > ramii 
doles, üruce. col ча Po жеңі: p161 i» 


Added attraction мины Перне c» 
Strangio, C. col 4:5 

herding BASIC in a К.Р... fare y: № Pn 
Нато! puzzle). well, (Па, col LI 5:5 
Sep80 p3?) "vr 

Wow to build à maze. Matudten, David. art 5:U 
бесї1 р190-198 e Games / Programing 
Instruction 

Infamous traveling-salasman problem: a practice) 
ippraach. Parry/Pfeffer. art 11 6:7 Julit 
р252-290 e+e Кішісі і Energy / Ж... 

(NIGHT 4 knight's tour problem in OATHS, 
Frei, Ulrich. col 17 6:2 Febal р125 эзе 
FORTH / 185-80 Model | / Chess 

Machine probies solving, part 1: trial-and-error, 
в mechanical plan.... Frey, Peter. art Ll 
5:9 берар piD2-I1lZ #96 Artificial 
intelligence / ТА5-80 Mode! | 

Machine prablem solving, part 2: directad қ 
using Cryptarithmetic. Frey, Peter. art 
= Qctdü р256-202 *** Cryptology / жў 


11 
Memory тепле ааа (9080 machina Ta 

puzzler. Strangio, С. са! {И алто 
ps2 8060 


"o Pai... revisted or Kilobard, Kalnik, 
Andrew. col 6:4 Аре81 p98-lOQ *** (aor 

Üdi tones [Machine Tanguage nar? - GK) and 
8080). Wr, C. cot 833 Ger? piz 
8Х. / 

Puzzling rotation. Barbier, Ken. col Li 4{5 
May?8 р2І6 "rv Mathematics 

Responsas to "apes the pnt Queens Problem” 
co) LI 4:2 #05?» pl32-l48 тә Chass 

Seven bridges of Konigsberg / Direct curter 
addressing In UCSO Pascal. Helmers, Cari. col 
L& 5:2 FebüO рб-10 "ға Topology / пиа 

Software bug of the aonth | (Professor Flo 
bug). Maurer, S Douglas, ce! L4 1:1 
dun/i pli 

Software bug of is gs E Ый чон without DO 
statements). cal pal 

Software bug of the i inii Ягра] Forn 
prohles). = €. üouglas, enl 1:12 
Aug? 8l 

Software bug " ^ wnath 4 (prime rsj- 
Miurar, W. Daug!as. col L4 1:13 E рб} 


5... bug of the -— b Era Grub өш), 
Maurer, M. Douglas. :14 (126 pl «ae 

Software bug of Lhe д р {sine routines and 

LUN ANC { Maurer, W. Douglas. col L4 


жіу Ag some Cubes afd polyomita puzzles usin 
microcomputer. Mardamaíd, Dguglas. art 
$: 3 Hnv79 р26-5? #92 Games / Mathematics / 


Solving the &ighi queens problem, ШИВ, Tarty. 
art Ш 3:10. ИЯ plf2-126 "** Chess 
Towers ОҒ Hanpt іп BASICOS. Ritter, Terry, cn) 
Li 5:10 күю р279 see Tug. 

Towers of Hanoi: solution usi recursion. 
Switzer, Stanley, col 11 
р240-242 «ee 

free searching, part 11 basalt technique 
Wiiliam, ка. art Ll 6:9 Sedi pi -106 
was artificial intelligence / Programming 
Instruction 7 Apple 11 

word ujdnawrle (program to "емер letters in à 
würd), Gorney, na col 6:6 Augil 
psi? **^ TR5-B) Model 

RADIOFREQUENCY INTERFERENCE | 

Electr netic interference. Clarcia, Steve. 
col "6:1 JanB) 244-68 tar 185-60 Mode! 1 / 
Apple il / Мс 

РОС regulation of perkonal and thome-compul ing 
devices: пен rulas.... Mann, Terry, art 5:9 
Sapdo 2120-10 *** Faderal Government 


Qymamic тежеу: ash lng an машин 4 TI 
ud Larry. art 6:2 F p142-150 


гу 
Jes and puts of Tulatiie memories, Lancaster, 
Dan. art 1:3 mov?S pl?-17 **'* Иригу / 
Computer instructum 
State af the art | as савп іп Жәу/5), 
Cari, art 1112 №0575 p&.74 ras 
Microprocesior ў ROM / Senchmark Tasting 
wno't afraid af dynamic memorias?., suck, Lam. 
art 3:7 Quite №р8-46» *** Малдер / Төзім 
f Computer Instruction 
RANDOM NUMBERS 
Build в noise-based random number gengrator. 
Mayfugh, Terry, со! 6:5 May8l g452.055 от» 
Hardware Construction 
Мока On вп easy programing учёт. Grom, Mike. 
сой ій Ар 224] *** frogramaing 


instruction 
Grieser, Валет. 
RADI 


Heiner, 


Paeudoranjdom побег gqengratar*. 
col L3 2:11 Қор? 0214 *** 8080 / 
fandom coments (hardwire-generated randon 
nuebers). Thorntey, David. col 4:6 dJun?9 
pêz? wee 
Handom!£ze your programming. Geapgeal, Aobert. 
art 11 1:12 Sep76 р25-38 +» 6000 y 
„им, tas — o^ 
reg types of pxeudarándon 814, Hoss 
C, Brían. are Ll 4:8 MU 9234-246 con’ 
Mathesst ics 
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RETAILING 


Caught by surprise [lack of "Dig* firms іп 
persona) computiog). Майота, Carl. col 1:16 
Dec?& gíü.9« Pf Manufacturing / пты 

Problem of software piracy revisitedr à proposat. Ё 
Vinge, Уеғаоғ. col 54:5 Мау79 р207-206 =+» 
Software Piracy 

Reviewing the microc ter revolutian, Faber, 
Ed. со) 6:11 Novdl plM-136 tee Marketing 

Surplus electronics іт Ti and Мал Па, Hayes, 
Wichag). art 1:11 ДБ gb4-55 "тт 
Internationa) Microcomput ing 

Where to get bargains іп used C Тағ 
гін іреп е, Libet, Sol, art 12 Dec?? 
р154-155 ate Consumer information 

a Source. Boudinot, Я.П, art 1:9 — Majy7ó 
рі8-23 *** Consumer Information f 
Manuf ас Гит ing 


Antique mechanical] computers, part 2: НИЛ and 
Mth century. ,,marvels. Williams, James. art 
3:8 №979 р9б-107 *** History 

Antique ала) computers, Dart 3: the Torres 
Chess Automaton, wWillisem, James. art 2:9 
5378 р82-92 тее History / Chess 

Brains of oan and machines, part 1: biological 
models Гог robotics. Kent, Ernest. art 3;1 
Jan78 р11-22% *** Artificial Intelligence 

Brains of тап and machinas, part 2: һом the brain 
controls ov из. Kent, Ernest. art 1:2 
Feb78 p% ase Artificial intel! 

Brains of айл p machines, pert 2: noe the brain 
ansiyzes inguk. Kent, Ernext. are 3:3. Mar? 
р74-83+ "^^ Artificial Intelligence 

Brains of pen мкі machines, інгі 4: machinery of 
emotion ahi choice, Ment, Ernest. art 3:4 
Agr?B рі *** Artificial Intelligence 

Compleat robotics enparimantar, Heleers, Carl. 
сө) 2:11 МҰН рб **" Artificial 
nta] ligence 

Could a computer take overt. fush, Ed. art 1:6 
Feb/6 р75-83 *** Artificial Intelligence 

Current state of robotict. ea Cari. col 
4:2 Feb?) pó-7* *** 019 

Department of robotics hecus, " мес, Car}. 
о! 3:4 Арг?й pig? = 

Cesigning а robot from nature, part 1: Ada et 
considerations. Filo, Andrew. aet 4:2 Feu?9 
01292 + Design / Artificial 1л) (pence 

Designing a robot from nalura, part 4: 
constructing the eye. Filo, Andrew. art 4:1 
Мағ?84 р114-123 ses Design / Macdeare 
Construction 

Frankenstein emulation, Murray, Jem. art 1:6 

r?6 050-54 >e artificial intelli 

Hobbyist robot arm. Haster/Daly. art 4:2 
Feb?@ pBA-HH 9%%  Mardware Coas truction 

Life versus ter A Staken, Patrick. 
сої 4:2 Fabi ase 

Model af the brain for robot contro|, part i: 
defining notation. Albus, James. art 4:6 
2179 010-98 *+* Gesign / Artificial 
Intelligence 

Mode! of the brain for robot control, part 2: 4 
neurological model. Albus, Mams. art ar 
001279 (54.95 е Design / Artifictal 
Intelligence 

Model of the brain for robot control, IU 3:4 
rompsriso6... Albus, James. art 4:8 elio 
р65-30 э Artificial Intelligence / m g^ 

Mode! of the brdin for robot control, part 4 
mechanisms of chailce., Аи, James. art ҮТ 
Sep?9 2130-48 "= а / Artificial 
intelligence 

Nature of robots, part l: defining behar (ер. 
Powers, Wílliam, srt Li 8:5 dum78 р137-144 
«әл (Control / Design / МИН! 
intelligence 

Nature of robots, part 2: им lated control 

stem, Powers, William, art 11 $37 179 
- 24-152 *** Control / Simulation / Horth 
tar 

Nature of robots, park 3: a closer Тор at human 
behavior, Powers, William. art L} 438 
979 р94-116 *4^ Design / Simulation / 
Warth Star 

Nature af robots, part 6: looking For controlled 
variables, Powers, William, ara (1 4:9 
бар74 295-112 *** разірл / Simplation | 
North Star 

Newt: à aohiie, cognitive rodat, Mallis, Ralph. 
are 2:8. Jun77 р30-45 * Design 

On tulliding a hight-seak lag robot. aachanism, 
Allen/Sassetti. art 3:8 Avg? p24.42 eet 
Ackificial Intelligence / Design 

i ee а step toward the ultimate pure 

age. Ferguson, Roy, art L9 5:11 №81 
|. 4-39 tea Languages / Programming Design 

Philadelgnia's 179 year old android. Penniman, 
Charles, act 1:8 №078 p90-94 +a» History 

Robót simulation ом nicrocomputers*,. Webster, 
Jorn, із LI 1:8 Apr78 р132-139 “е? 
Simulation 

Staple maze traversal атор” раа, АТ (еп Теа. 
ari 4:6 79 ры 9 виа 
Intelligence / Programming [mstruetíon / 

Algor thm 

Talk to а ага: bulla p sompurer controlled 

robot. Gupton, Jamis. art 4:6 3079 р74-84 
Мағумата Construct ton 

— computers сатын do. (фен, Т.Б, art 5:1 

den 9100.112 te Artificial tatelligence 


Ed 
Radio Эх" в modification to ІЛЕ TRS-BO*. Li 


Terry, col 5:10 10 2187-1854 94% ТИВ 
Mode! | / Hardware Modif кегіне 


ROM (CONTINUED) 


Read oniy memories іп microcospoter amry, 
чесать Space, Ғісібінт, Dale. art 3:3 
№у?5 р24-25 *** PRON i Computer instruction 

Read only a Lancaster, Don. 

art Comma tae 


ж. 

State of the art { as Seen in №75}. LI T 
Car), art 1:1 mov? ES. 7+ 
Wicroprotessor / ВАЙ / Белсһдагк M 

і ма MA in tha Fairchild FO evaluation 


kit, lonchat, Jonn, art 2:11 №47 9160 
ser Hardware Modif icat ión 
Using a keyboard ROM". гема, Bob, art Ё;8 


Мау?7 976-82 *** Keyboard / ASCII / 
Conversions 


85-232 


Osta paths*. Limtng, багу. art 1:6 Feb? 
832-20 «ға Definitions / Та lecommunicat ons ri 
Data Тгалка}уъ!ат 

Interfacing TTL to a 29 mA current toop. №№. 
4.5. col 4:2 fub!) 0150 42е loterface 7 


Printer / TTL Gates 
Ку TAS-80 talks to my Cromemco 2-2, Haltan, Код. 
ark 13 5:6 dun 58-94 тіз 145-80 Model 
| у Serial Input/Output / Cromanco 
Tratemissian of digttal data over twisted patr 
lings. Gaaba, Edward. co! 43:11 iy 78 


0136-1272 ** рађа Transmission 


5-100 Bus 


8088 processor Тар the 5-100 bus, part |. 
Cantrell), Thomas. art 5:8 бері р45-64 #7 
8083 / Hardware Review / Interface 

ВОВА processor Тағ the S-100 Dus, part 2. 
Cantrell, Thomas, art 13 5:10 0480 рбі-88 
ere 5088 / Mardware Construction / Interface 

ВОВА processor for the 5-100 bus, part 3. 
Centrell, Thomas. art 13 5:11 Nova 
5340-760 ае 0088 / Monikor 

AMSAT -GOLEM-GÙ (5-100 tus microcomputer projet). 
Raster, Joe. art 4:9 5979 piz- m? aon 
Microcomputer System / Hardware Construction 

Altair (5-100) bus forum: РСС 77. McCallum, 
John, col 3:3 Mar?B pl4B-15] т? 

Standards / Altair 

Build a versatile keyboard {nberface Г 
5-100. Richards, David. art 132 ето аі 
р400-406  *** Keyboard / Hardsare Contbruck ton 
/ interface 

Comments of 5-10 Bus stansion, Walker, John. 
cot 4:1 Jan? p54 "ет Standards 

Interfacing tha 5-100 bus with the Intel 8255. 
Condra, David. art 4:10 №09 pl24-136 499 
8255 / Interface / Hardware Construction 

Matrox ALT-256 video board {product description], 
Арт, Gary. fr 1:5 May?B p24-30 
Hardware Raview / ¥ideo Display / High 

ey A iiy Dahaka, Mark. hr 132 
емен wn hy е, Mark. hr 

5:1] 0.00 iett s+% Нарфисга Review / 
¥ideo Oispiay / p fasalution Graphics 


m an Ajtai жа ї rt 5 

Mu (nén : | ч MO iM (T. 
vas іші Nen ЖҮН п, i 

Те B gm AS ч. the Altair 5-00 Bus. 
Naers/McCaljum, col 3:8 Aug?B рі? е 
Standards / Altair 


SC/MR 


Fivg useful ns Г Ша SAP. 
Char les. ГВ өн жұ? алы vee 


Programming a Instruction 
. Robert, art. 1:11 


SC/MF fills а pP 
бер76 р76- эө» Microprocessor / Hardware 
Rav јен 

SC/MP instruction set summery. furton, М Маг. 
cot 6:3 JanB! p90 *”” Praogr&ming 


тит / Assembly Language 


Golf кайзер. Haller, George. srt i3 1:5 
E. ftm Atnletics / B00) Ls 
Programming the ementation. аса, $r 
art 1:8 Аг? 516-18 == Design / 

Computer instruction 
Shooting stars. Mico, Willard. art L3 1:9 
May?& р4д-40 *** Gimer / 8008 


SCIENCE 


Animation in Computer-asii&ted instruction; 
replication of DNA. Eckert, Richard. col il 
6:7 МІН! [2358-3665 “4% Computer Assisted 
[nateuctian / Animation / TRS-80 Мова} t 

Clasaroas demonitration: controlling a узт 
wiLt^A a microcomputer. Witi, Garnet. ari LI 
3:11 №28 pli2-]18 *** Contral / Higher 
Education 

tfomputer-bated. laboratory timer. Gibson, JOA, 
art L3 6:6 Juns] р110-144 + [lock г 
Hardware Construction / #600 

Computers and eclipses, їс, Carl. cal $+? 
34129 р-4 "б Agiranamy / Contro) у 
Photography 

Electron Gehavior im а chemical Bond. Limbi, 
Michael, art L1 5:1 MarG0 934-58 v 
$ (mu iat lon 

Electronic planimetry (meaturing а 
two-dimensional fi - Santi/et a}, ert 16 
511 Маг 1114- «ee  ionnlogy 

Exploring ballistics tka your personal -—Ó 
Jenks, Robert. art LÌ 5:9 бердо p170-2B0 
eee Stevistion / North Star 

Gear«ratio calewtation for bicycle aerailteurs. 
teh, John. col 1! 5:3 Marg р58-70 eee 
Bicycle 

Graphic input of weather dete. Safin, Stephen. 
art 4:2 0179 ріШ-30 *»* Graphics / 
Input/Output / Weather 

Hydrocarbon molecule constructor. Matthews, 
Randall, art 1} 5:3 Май рі5б-165 тее 
Apple ІІ / Education 


Circle 108 оп Inquiry card. Circle 96 on inquiry card. 


Save Bucks 
on Bits! 


Used/demo computers and peripheral 
equipment... products from major 
manufacturers: 

Apple * Centronics * Zenith * Hewlett 
Packard * Hayes * Nixdorf * Sanyo 
1.0.5. * Durango * and many others! 


Software (Cassette and Diskette)... 
Books... Magazines 
Low prices... most at or below cost! 


о» | 
COMPUTERWARE 


products for 


SOFTWARE 
Color Invaders е Color Pac Attack е Monitor • 
Adventure Games е Text Editors « Assemblers * 
PASCAL » Magikube е Finance Programs ® Color 
Data Organizer % Graphic Games * Disassembier 


HARDWARE 
32 К RAM Expansion Board * 16 К RAM Set * 
Cables * Interfaces » Power Pack ROM Cartridge 
e Printers 


For more information, 


ACCESSORIES 


Books * Cassettes е Supplias • Service Manuals 


We Have The Bargains. Shipping from stock 


56 Union Avenue, Sudbury, MA 
(617) 443-5128 * Shoppers Village Plaza, 
309 E St. Rd., Feasterville, PA (215) 322-5947 
All Sales Final * No Returns * Cash or Certified Check Only 


Call or Write: 
<C> COMPUTERWARE' 
à; ^ Dept. С» Box 568 
6809 Specialists Encinitas, CA 92024 ә (714) 436-3512 | 


Comgulgrware ja я Iradamark о! Computenware, 


C А LL TO LL FREE: * — APPLE HARDWARE ATARI HARDWARE 
DISK DRIVE w/3.3 CX-2600 VIDEO САМЕ м 
CONTROLLER 410 PROGRAM RECORDER 
DISK DRIVE ONLY 510 DISK DRIVE 4м 
| SILENTYPE FRINTER 
1-800-547-2492 SS 
APPLE SOFT OR INTEGER MODEM 
CARD 


850 INTERFACE MODULE 
PASCAL LANGUAGE CARD 853 16K MEMORY EXPANSION 


и PARALLEL PRINTER CARD 
SERIAL PRINTER CARD 159 
@appic = CENTRONICS PRINTER CARD SOFTWARE 
LOWER CASE ADAFTOR 539 


Haw ВЕІ Version ahs ME VISICALC (ATARI) 


48 K + 1 0 7 5 MOUNTAIN MUSIC SYSTEM 


MOUNTAIN 4/0 CONVERTER 
Меш AFi Version with Appie Memory MONTAN РАС 


CONTROL 


MOUNTAIN C.F.S, MICROLAB DATA FACTORY 
a MULTIFUNCTION D B MASTER (STONEWARE) 
| (1 EE 10 KEYPAD (A.8.7,) Е WRITER 
ы SUP-R-TERM (60 COLO ” 
BY MAR) : AR 
SUP-R-MOD (MODULATOR E.P.I. SOFTWARE (each) 
1 BY MER) ча GENERAL BUSINESS 
| t6K MEMORY EXPANSION CONTROLLER 


SOFT-TECH PAYROLL 
STOCKFILE INVENTORY 


ч 

Tol free number for order desk only, іп Oregon and lor service or 9” BAW MONITOR (SANYO) 1145 

warranties call (503) 479-4150. Bank wires, cashiers checks and bankcards EN DA EAE М - 

accepted immedialely. Allow 20 days lor personal checks. MasterCard and Tf" GREEN MONITOR (5 ч 84... 

— add 2%, ani оү hand aed (minimum 2 заем ali € uU жегін SPECIAL 1369 CALL POG OTHE MABDWAE) AND SOFTI AE 
ipments to cover freight, handling and insurance. 100,00 minimum arder ї MONITOR (SANYO) 1385 

(no sales tax). Prices subject to change without notice. NOTE: We are em E ERE чз WRITE FOR CATALOG 

registered with ihe State of Oregon, have been ín electronic sales and 1.0.5. 560G PRINTER 

service lor 5 years and are fully qualified [or repair of any micro computes - 

sytem. Three full-time certilted technicians insure one-day turnaround on 


mosi Apple repairs. Hours: 9:00 to 5:00 Monday through Saturday. 
EPSON CABLE. & INTERFACE 


“A Unique Combination of EPSON GRAFTRAX 
Quality Products, Competitive Prices, and Service’ 530 N.E. ‘Е’ Street е Grants Pass, Ore. 97526 


Circle 365 on inquiry card. BYTE December 10901 435 


SCIENCE (CONTINUED) 

Marsport, here 1 come; the threa-dimens lona! 
celestial...siavletion...7. Hinrichs, Delser. 
apt 12 4:4 Apr73 pM.l08 e Simulation / 
Calculator / 

Mathematiral mnieling: $ IASC program tn 
similate real-world systems. Hicks, Randall. 
árt 11 6:8 ов р72-В86 “ае Қамау / 
Simulation 7 Compucalar 

Microcomputar as а laboratory doátrummnt. 
Cosgrove, Daniel. act L3 6:11 moval 
984-95» wia Higher Education / fonten 

Microcomputar іп tha undergraduate scienca 
curriculum. Hub tr, М.п, art 5:7 мІЮ 
тырға -196 "тт Computer Assisted lastructtun / 

igner Éducation 

Mícrocesputer& in rne chemistry laboratory. 
DeSi&ng, Rabect. col 6:2 fetl 9274 278 
wee Higher Education / Altair 

Periodic chart at your лещ я: унн, the 
Ti-59, Marquardt, Bruce, 972 MarBO 
p208-210 *** Calculator 

Partonal computing: new prospects lar ігі and 
science. бе Мег, Carl. E 3:4 Apr?8 рб» 
e+e Art у Computers and Xoctet, 

Simulated view of the galaxy. + ЖИРЕН Mark. art 
L4 4:5 Apr? ps- 10 жа Simulation / 
Astrüngay 

Siw lating physica) systems: the tua-dimansional 
ideal дах, Zimmerman, Mark, art Ll 4:4 
Арғ72 реб-4} +m Simulation { PET 

Simulation af motion, part 1; an improved Tunar 
lander algorithm", Smith, Stephen. art Li 
2:11 Wow!) р18-22+ 9% Simjlation / біле 

Simulation of notion, pirt 2: an automobile 
sespension, Smith, Stephen. art LI 2212 
Bec?? pll2-116 44! Simulation / Automobile / 
Mathemat ics 

Simulation of motion, pert 3; model! rockets and 
ether Flying objects*. Smith, Stephen. art 
Ll 3:1 Чап?8 9144-149 *** Stwlation 

S{mulation of motion, part 4: extended pbjects, 
applications for boating . Smith, Stephen. 
art 13 3:2 Гара р42-5] "т Simulation 

SECONDARY EDUCATION 

High school computer syitem. ork, Christopher, 
art 1110 п? 028-30 44 econdary 
Educatton 

Minfcomputur fair: tiny and personat. Fiele, 
Donald. ark 2:1] Movi? p26-P9 fee 
^. itn { Contests / Higher Education 


Ace you an avthor?. Mootre, Calvin. art 1113 
Sepié plb-R2 аза Copyright / Sofkeare 
Pub Fishing / Software Piracy 

Build а computer controlled sécurity “wn Tor 

your home. Liarcian/Sunderland, tol 4:1 
9 p55-)1 °F) Home / Control / Hardware 
АЗ 

84119 а computer controlled security systes far 
your home: part 2. Ctlarcia, Steve. col 02 
4:2 Fehb?73 р162-179 ^*"* Jae / Hardware 
Construction / Control 

Suid & computer controlled security system Гог 
pr howe: part 3. Cíarcta, Steve. col 13 

{3 Mar?79 p150-1607 **"* е / Control / 
Hardware Construct (оп 

Сори сег ire a bone (852 1-10 and а TAS-50) +, 

Сізсіз. Steve. col 11 5:1 алй 
Home / Control / Interface 

now can we stop software piracy?. Margan, Chris, 
col 5:5 Мау) М-10 °** Software Piracy / 
Copyright 

i've got you in my Scammer! {cnmputer controlled 
light scanner). Ciartia, ne co] Li XH 
Nov? рг6-69 *** Home / Analog/Digital 
Circuit / Hardware Lonakructíon 

Password protection for Your Computer. 

Keeindler, f. jordan. art L3 4:3 Маг/9 
Қ-н sae Programming Instruction / HOMI / 
SERIAL. INPUT OUTPUT 

Eross-pallinatiog the Apple 1] (serial 
interface). Campbell, Richard. art L3 4:4 
Apr79 р20-25 àes nm / Hardware 
Construction / Apple 1 

How to drive à teletype ке а MART- Jowell, 
Gregory. ге È} dJan?/ pit Me Теге 
{ Printer у Para Me) Им фа ци 

[/0 expansion (оғ tha 15-80, рагі 2: seria! 
pares.  Ciarcia, Steve. col 5:6 JunBU 
ES i *** Hardware Construction / 105-801 
Mode! 

Mare nm the S$WTPC 6000 system. 
1:6 Feb? 050-53 ere бес 
Input/Outous / [Interface 

My ТА5-80 talks to my Cromemco 1-2. Halien, Kod. 
art 13 5:6 044.94 ere 00 Мәні 
T # Cromenco / 15-232 

Rumate terminal [Come upstairs and he 
respectable}, Ciarcia, Sheva. art 2:5 May?? 

pSu-34  *** Terminal / Hardware Construction 
# Interface 

Sava Software: usé а DART lor $00141 10, 

Исбанае, Thomas. art 13 2112 07? 
0164-1665  *** Parallel InguL/Dulgul / 
Interface 

Serial interface*. Cancattar, Que. 1:1 
3975 р22-37 *'* |nteríace ШАТ! / Parallel 
Input Output 

Seriallià іле bits Prom your syster м gard, 
Maller, George. ert 1:9 Mayr a. 
interface / Parallel Input /Ou tout / -% Жын 
Construction 


F pw A ms Sm (c А Eon аш 
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SHOWS (CONTINUED) 

АНЯ. Convention / Visit to Miks / Visit Lo SyTPE. 
Hetmers, Carl. ark Ї:14 (ев plo?-li 
eto Manufacturing / Altair / "TEC 

Come one, come 5111 (NCC iin Несікегі, Cart. 
cot 1:13 Sep?h цпЁ-8+ %%ә 

Look at MCC ‘Bi. Bobarts, Steven. art 6:3 
Sepä] p35-37 +e 

NCC *78 Persona] Computer Show. Morgan, Chris. 
со! 3:9 берги р10-12 as 

NCC: a Dallas delight (1977). Margan/Flnta, art 
2:10 Gct?? р54-55 "e 

Нем York nates (Personal ter Expo] 
Morgan/Wetherbee. art 1:2 Кеһ?Н pl28-179 
796 

Odds and hegtnaings (artificial Intelligence, 
shows, Japanese market], Morgan, Chris. 201 
5:9 бді 25-10 ээ” Artificial Теа досе 
/ Foreign Cometitisn 

Pc n. Margan/Fioto. art 2:12 Dect? p?4-7b 


niin observations and conversations (First West 
Coast Computer Faire). Willard, Lawrence. art 
2:7 м? р25-30 sen 

Second West Coast ConpuLer и „н dase). 
Morgan, Chris. art 3:7 iA plé-20 +9. 

Some candid ghots from Personal > 76. 
art 2;1 42127 р100-|01 *** гаорів 

SIMULATION 

Artificial Intelligence, іп avdlutionary 1464 
nu 1: e^ overview). Wieble, Ммда]. art 
15 7 p3bà-M + Artilictal 
DEA 

Artificial intelligente, an evolutianary ides, 
part 2; ieplementation. Winhle, Michael. art 
2:6 dun?? p100-107 »** Artificial 


Intelligence 
Computer ИМ of a solar-enar } sten. 
Coan, Denial. art М Б? №18 -172 


ttt 


argy 

Digital circuit xímulakim. Felkins, 5. Leon, 
col 12 4:4 Аг? 2172-24 теа Electronic 
Circuits / Calculator у 

Electron behavior іп a chemical Gand. Мі, 
тыл. art Ll 5:3 Mario pHM-58 

ы 7 ы ballistics with - puma compu ter , 

‚ Robert. art LI бер80 р270-280 
ene К Star А Science 

Harvesting the sun’s energy, Mobus, George. art 

Әу 101 тіз” ise Energy / PDP-1i 

Marsport, here 1 come; the three-dimenstonal 
celtastial...sfmulation...% їлгї, Фа Нах, 
ert 12 4:4 Apr?9 284-100 *** бока / 
Calculator / 

Matiomal micropastime. Roshrig. Joseph. art LI 
4:11 №9579 2113-16 = Чангет: / 
Statistics / Horth Star 

Robot siaulation on microcomputers*. Webster, 
John, art LI 3:4 Apr?ü pl32-138 +% 


Robats 
ыш >? rp Jd i Pl hale Ear 
Astrónóny 


Sim lating physical system: the two-dimensional 
ideal gas. Zimmerman, Mark. art Li 4:4 
Apri? р26-41 *** Scijaace / PET 

Simulation af sotiph, part 3: mode! rockets and 
other Flying objects. Saith, Stephan. art 
1134 мА 244-149 *** сіе 

5 imu ВЕ lon of wopLion, part 42 extended objects, 
applicakions for boati Smith, Stephen. 
art L3 3:2 Feb? 042-51 4" А 

"үн prablem ‚Ж variable terrain, port 

H alyoritha . Jones, Хо. art 
253-68 T Topology / Algor itive 
solving Қатын Involving магаре terrain, part 
бий ч = grids. Jones, Stott. art $7] 
y p? Ha Topology 


к 
Lending niele stmilation with random surface. 
Houng, E Aart L $:3 Кг р130-118 wee 
pem 


APPLE 1] 
Computer Bismark. Ansoff, Pater. ar 5:1 
as gem *** Softwarea Review / Games / 
Ө 


CONTROL 
Controlling salt DC wotart with anal signals. 
Secerj&h al, art RiB 77 pi-2 
Control / Platter / ke Digita? Circuit 
Nature of robòts, pat 4: ximulatad control 
ew Poors, William, see М 4:7 №19 
914-152 з= Robots / Coatrol] / Horth Star 


DESIGN 

Nature af robots, (^ ы К ç loner vig at батан 
behavior, Powers, Willism, art 4:8 
Aig?8 pé4-ilb eee pow Г. m / Wrth 


Star 

Шшішен mf rotmis, part 4: іо ing for contro! led 
4&riabids. Port, William. art Ll 4:9 
ШУ р99-117 4% Robots / Bas ign і North 


GAES 
ы Bismarh. Ansoft, Peler. sr 5:17 
"мін этә Боб шаги Йеучіне ў балет f 
Apple 
№. fate and wicro ath Пі: harat rate 
simulations. Nawbrig, қом, art 11 3 
АРУВО р[4?-177 ғ worse Racing + Dimes / 
Мағ star 
(interactive Fiction: "d. Micro Stories. Lidd tt, 
ША. ағ 6:9 “eph Б re отелге 
Иве (ею / ТИ5- 80 c і Етек 


SIMULATION (CONTINUED) 
Landing mdy le sim lation with random suriate, 
Moung, 5,4. art L3 5:1 Май р120-119 ara 
Games / 


6800 / Arcade 
Multi-micro learaing rivus indem 
Project], Dwyer, Thomas. cal 
Баға wre Education / Mulktt-user. Systems 7 
amat 
Simulation of action, part l: am taproved МЫТ 
andar ате, Smith, Stephen. art | 
2:1] Nol? 218-224 "i+ Games / Sclance 
Spacerraft уре, Sivak, Багу. aft 12 
4:11 Nov79 р104-111 *** Games / Strategy 
Zork and the future со? computerized fantasy 
simulations. Lebling, P. urt art 5:8 
DecBO р172-152 *** Беле / Programming 
Instruclion / Fantasy 


MATHEMATICS 

Dynemic simulation in BASIC. Номт. S... col 
11 5:10 Oct8l p395-399 чёт Mathematics / 
BASIC 

Hatheastical modeling: a BASIC program to 
simulate real-world systems. Hicks, Rardall, 
art Ll 6:6 JunBl g?2-Bá 996 Mathesat iči / 
Conpuca)ar / Science 

Noniterative digital salution af Viper, transfer 


funchions. Finlay, а, art LL 4:12 
Osc79 р144-166 ее Mathematics / 
Hewlett-Packard 


Stewlation of motion, pn 2: an ішеіЛе 
suspension. ‘Smith, Stephan. art 11 2:12 
Dec?? р112-116 *** Augtomebtio у байна 
ғ Science 


PROGRAMMING E айылы ч 

MICROB; using BASIC to learn as enguage. 
Pickett, Robert, art LI 5:7 Ju 180 p236 -24B 
wes Assembly Language / Programming 
Instruction 

Quewing Uheory, the scjence of waft іш art 
f. кучтев tapes. Gorney, Lon. art 
Нау79 pl76-181 *** Programming ай 

Queuing theory, the science of wait contro), pt 
1: Queue representation. Goroey, Len. art Li 
4:4 Mpr79 pl30-140 че» Programing 
Instruction 

Zork and the Future of computerized fantasy 
simulations. (езінің, P. David, art 61? 
DecBü р172-182 *!'* Games / Programing 
instruction / Fantasy 


SOFTWARE REVIEW 
Computer Bismark. AnsufT, Pater. ar 5:14 
DecHü p2H2-286 94 Sofware Review / Games / 


le 11 
inte Fiction: Six Hiero 5tories, Lidot), 
Bob. sr 6:9 Sepal php "е Software 
Review / TR&-BO Model Г / Games 


Interective Fi Urs 14 ro Stor jes. „чп! 
САҒАТЫ жа 


кенін / 
амалы i 

Discaver the machine beneath cho machine; а 4560 
monitor ргодгав, FitzGerald, А. Scott. car 
LI 6:10 0181 —p278-P00 *** Monitor 

Sinclair Rexearch ZXB0. McCallum, John. he L3 
51 danBl 24-102 ta Hardware Anv lew 

SMALL TALK 

Building contrat structures 10 Іле бад 016-80 
system, (eutsch, L- Pater. art LS 6:8 
Augal pie2-346 "9% Design / Programming 
Instruction / Contro] Structures 

Building data structures in the За! 11а) к -В0 
system, Althoff, dams. art LS 5:B АЕ 
р230-278 ++ Programing Instruction f 
Information Storage у баба Structures 

Design principles behind Sealitalk. Ingalls, 
Daniel. art 6:8 №981 2285-298 *** Design 
/ QObject-Or tented Langu MP гм - 

Introducing the Sealltalx-80 system. Goldberg, 
Adole. art 6:8 Ми81 р!4-26 "aa Languages 

ts the Smalltalk-B0 system for ch) ldrent. 
Goldberg/Ross. art 5:8 Augil 2348-3268 +9 
Programming Instruction ў History / Children 

баз! Қай environment. Tester, Larry, art 1% 
6:8 AugBl 990.14? *** Programming 
Instruct Von 

Smalitals glossary. william, Gregg. со! 6:8 
Aughi рй *** Definitions 

Smalitalk graphics kernel. Ingalls, бөліс). art 
LÌ 6:8 Аша] р1Ёй-1®4 °*" Graphics / 
Programming instruction 

Smalltalk-BÜ testes. Aeron Learning Group. art 
6:8 kug! р16-48 *** Programming 
{гш ат / Decign 

Smalitalk-BO virtus! machine. габаг, Glenn; 
art 6:8 Augal 200-320 #%» Compiler / 
[aterpreter / ба! дм 

Snatitatk: а Jamquags Гог tho 19805. Morgan, 
Chris. co) 6:8 fugg! pb-lo oe „тин 

Tonlion: а Smal italk VHustrat von ayi гї. 
Bowman/f)ega], art 618 Augdl рЬ9-17& ms 
Ari / Graphics 

iher-or vented descriptions af Smalitalk зм». 
Reendkaug, Trygve, dri LI 6:8 іші 
р148-166 7% Programing Inekruction / 

erede f objec L-or (an Led uap 
гі! memory für a^ 00іесі-оғ (өл " 
Kaehler, Ted. «rt 6:8 А581 p378-38 к 
Memory / Virtua? Heny 


And (t5 (ега SHOBOLS. Silverston, Stefan. 

col 4:10 609 ЫМ ten Languages 
pcr ena, Jonathan. col ін 
9 p *** Languages 


Circie 305 cn inquiry card. 


Single Board Technology 
4MHz Z80A CPU 

C^ M 2 operating system 
ОДК 200ns main memory 
§-inch dual floppy drives 
50-pin expansion connector 
2-serial ports 

2-pacallel ports 


The Price 
4-counter/tlmers e 
Hard disk options 1% Nice. 
пар 
itin with: GOOK bytes $ 142 5 


= 2.4 megabytes $3490 
+ 1.2 megabytes $2990 


А Z80A CPU combined withthe СГ. М” operating system opens 


new vistas ТО software avallability for eight-bir micros. 
FORTRAN, COBOL. BASIC, APL, PL 1 and Pascal are avallable 
now го accomodate today’s scientific. educational, sophisti- 
cated small business and personal system users. 

ә CPIM is a registered trademark of Digital Research, (пс 


NORTHEAST COMPLITER SALES 
563 South Main Street 
Bradford, Massachusetts 01830 
(617) 683-3024 


Circle 195 on inquiry card. 


Free. Fast. per 
phone call 


INMAC INTRODUCES 
THE SOLUTION TO YOUR MICRO SUPPLY 
AND ACCESSORY NEEDS. 


» One-Stop Shopping. This new catalog offers over 1,000 
products specifically for Micro Computers. Compatible with 
Apple, Atari, тізе Аа TRS-80s and many others. 

e Convenient Ordering. By mail or phone, ordering supplies 
and accessones from this catalog will be quick and easy. 

ә Fast Delivery. We'll ship your order within 24 hours from our 
distribution centers in New Jersey. California, пох and Texas. 
Overnight delivery available. 

e Тор =. Products. Virtually ali сиг products are 

О 


guaranteed for at least one year. Risk-free trial of any product 
for 45 days. 

Send for your FREE i '/ | 
Inmac Catal or call (а ІШТІМ” 
(408) 727-197 Dept. Micro, 2465 Augustine Drive. 


Santa Clara, СА 95051 


Now available from your computer store- 
the whole line of AJ couplers and modems. 


Starting now you can buy AJ acoustic data couplers and 
modems directly from your оса) computer store. 
Not just selected models. Any models. Ranging from the 


0-450 bps A 242A, the world's most widely used acoustic data 


coupler, to the revolutionary AJ 1259 triple modem that 
handles 300 bps Bell 103, 1200 bps Bell 212A, and 1200 
bps VÀ 3400 protocols. 

Whether you naed full or half dupiex or both in one; 
originate or answer, auto answer; acoustic coupling, ог 
direct-connect—there’s a model for you in the AJ line. 


Starting now you don't have to settle for second best. 


For the location of your local 
computer store handling the AJ line, call toll-free: 


800/538-9721 
Calitornia residents call 408/263-8520, Ext. 307. 


ANDERSON 
JACOBSON 


Circle 24 on inquiry card. 
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580801 (CONTINUED) 
SOJA conquers а1}?. Beras, Bruce. cot 416 
dual? p220-271 "99 Languages 
SOCIAL SCIENCE 
Capital of Mew Mecico |5 Sante Fe. white 
Loring. col М 333 №77 РИ "eae 
Education / Altalr 
Computer generated парк, part 1. йлеп 
Wiliam, arl LI 8:8 Мау/У plü.lie fee 
Grapnics / Tires ifinpes nk üraphits / 
Ma atics 
Computer generated maps, part 2. дойлитол 
ЧИ ат. art Li 416 №9 9100-123 "ew 
Graphics / Three-Dieens)on1] Graphics / 
қарата) toa 
PIRACY 


Are you an шіғее!. Мет, em art. 1:13 
58076 9216-22 *** (Copyright / Softeare 
Publishing / Security 

Hysgbrewqry ж the =: AM, priesthood, 
Wilbar/Fylstra,. art 1:14 Qcc$ 090-94 eee 
Computer Literacy / Homebrew 

How can wa stop software piracyt, Morgan, Chris. 
x LA MayBi p5-10 Security / 
opyright 

?ron um of software иг мині; 4 ымен. 

Vinge, Verner, 221 4:5 Мау? 
Retailing 

Software re in the Ш К Сава 
Hayman, Martin. art 6:10 0581 р126-139 

wes ^+ ЖАД 

PUBLISHING 


Are you an author?. оов, Calvin. art 1:33 
зер?В р18-22 "** Copyright / Softeara Piracy 
# Security 

Books a4 An antidote to the CAI blues, oc take a 
publisher tà lunch. Dayer, Tom. col 4147 
№100 074-84 *** Computer Assisted 
> i і 1 Software Publishing 

your prograe for publication, Johnson, 
С.А. art é:1 Әсе p114-118 rie 

Proposed standard for publishing binary data in 
machina rasdable form. Banas Sanderson. art 
1:15 Wov?6 [210-14 ғ” Standards / Binary / 
ДАМ 

Software dilemme (widely available sad adequate 
compensation]. Helmis, Carl, col 2:6 фил]? 
n * 

Softusre vacuum, Ryland, Chris. ігі 11а Quc75 
212.14 № 

titan ОҒ an імкшігу (dimensions of the software 
QuBlisning problem). Welmers, Carl. col 43:8 

МИҚ. wb pót =з» Рага] { Predictions 


Atari torem ler алыс. Palctarski, Mark, wr 
6:7 МШ pi74-176 te Assembler / Atari 

Atari's Tala! ink |і, Flint, беп. ar. 8:30 
OctBl pB5-9) *** Atari / Utility Program / 
Тағайта! 

BOS C comp\\ar, Kern, Christophar,. ar 5:6 
мп1 356-362 e» Compiler / C Programming 
Language 

(тинге magazine. Molden, Elaind. sr 

M... X үр e Edueit lon / ЖҮК 
osua to МИР arming ag 

vial av 14. жа, ж. LT «se 
ап 


aget 
Ertanded color BASIC for the TRS-20 Color 
Comeudter*. Misgtkowskt, Stan. ЭР uU 4:5 
НМауді 23-45 bee 195-80 Coler / АМС / 
Languages 
Five spelling-correction programs for CP/M-based 
"эң ан. Lemmons, Patil. se ӨЗІ! №8 
2834-4838 49% word Processing / writing 
Lut idata Р-8800 Pascal. Моумз, PAI], г 9:2 
Маг80 ріні ^se Pascal у 5МТРС 
MINCE: а ut editor, Kern, Christopher. $r 
6:9 барі! р150-180 ете Text Editor / СРМ 
@lero word processor, Wierenga, Theron. со) 
&:1 38779 2115-08 «98 Word Processing 
РАМУ: а ги approach ta front m EE ғы 
Letein, Gordon. art 3:10 Serta 
Meath / Monitor / LED Display 
Power of VigiCalc. Raesde)], Robart. іс £511 
tav р100-1Ё2  "** Business / Accounting 
Reformattae For CP/M and IAM floppy disks, 
Lehman, John, se 6:4 „61 [94-96 ә” 
Utility Program / [84 / СРМ 
SCELBAL. (SClentific pui n^ E Ga epp 
vadsworth/Arnáld, м? ly i 
т Languages / GAS 
Sargon a "etat EET Martel lara, 
А 6:1 se — 
selected Foam vendors, eal Ht Aug 
aaa FORTH 
Survey of data-báse management bysten for 
его ры ters. Barley/UrigCotl, are 6:1) 
40,81 pdOB-234 99% Date базе Senagoenent 
microcomputer 1150. Laevitan/Banar. sr 
6:9 SepBl 2384-5412 ға |] у 2.80 7 
ч. Testing 
Three versions of APL, williami, Gregg, ағ 6:4 
Aprül 2188-208 tee APL 3 
Ting SASIC [а restes of Tow Pittman's Tiny 
3 iC в Reiner, Richard, gr И ēd Agr!? 
034-38 “© Tiny BASIC / Bp nin 
bear's look at Тілу-с. Carn, торе, arè 
18 4:12 Der?y pl95.20$ ғ C Programing 
Language 
wWhone BASIC does mhat7*. Li, Teri. art bri 
danG] р118-127 =*= ЗАХ[С у Conversions 
Wardysith (CP/M or Norkh Мағ word grocessor). 
мән, Mark, sr 613 Mayðl 270542250 *** 
Word заме / - f Worth Slee 


Asteraida 1а "SV E Қы Molt, Oliver. 
a E n Мау 0116-20 arr Gams / Apple 
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SOFTWARE REVIEW (CUMTIMUED) 


Барі їе ef the asteroids. William, Gregg. ar 
КІР беса] 0163-155 *** Arcade / Gimis / 


ve LI 
“л, Biísmarh., Antoft, Petar, ar Sl? 
ÜgcBO р282-288 «ее Gaser / Siqulation / 


Қал Campaign. William. Gragg. sr 5212 
йай 274 *** Games / kople 11 у Strategy 
Four word processors for the le 41, 
Corlason/Haber. tr 6:6 ] 1 р176-2ра әле 
word Processing / Apple {1 
Borgon. Callamaras, Péter. ar 6:12 Decl 
290-100 «әт Games / Arcade / Apple tI 
Missile Defense va AIN. Козон, Robert. ar 
Hie риё 250-90 ae шалар / Arcade / 
r] 
Odyisey: The leat Apventure. Seldon, raid. 
fi 5:12 ет 090-92 re (Gases г Ао 11 
tra 


674.78 *** Arcade / Games / Apa le И 

К № Liddil, Bob, «4r 6:9 Saphi 
ooo Genes / Strategy / Apple 11 

Reversal; Othello for I> le 11. m 
Mark. se 6:11 Воо] - *** По / 
dimes / Apple |1 

Roootwar. Feipel, Durtis, ar 62 Okil 
pii.) = Gases / Apple II / Programing 

қ тағ Рени - 4 

argon 11: an improved chess-playing program for 
tha Apple 11, Қамба Наға, donf. Gr ru 
Dec 30 2114-11 8 e Силы / Appia ІІ 

Stellar Trek. Walon, Harold. ar 5:12 Deg 
РТЇВ-Д2 "а (ушеу / ре И / Arcade 

Tranquility база. Moore, Robin. gr 5:5 Mayai 
pllz-lid 4 Шр / p И / Arcade 


E 
Asterolds 10 Space and Phanatolds, Holt, Oliver. 
ar 6:5 Maydl 116-120 4» Games / Apple 
It / Arcade 

BASIC, computer Tangquages, and Computer 
adventures. Pournelle, Jerry. cul 5:12 
бі) р222-218 “= Lan "ms 7 BASIC 7 геч 

Battle of tha aaterolds. arapi. 

Мо, MM р162-165 м Arcede / Кы 
ple 

Big Five software (Attack Mte Commic Fighter, 

Pu Mu qvas ion]. Williams, . 47 
6:9 у ч "m. see Arcade / у 
TRS-80 Моча! 

Coinless = enre arcade fun. Willisem, 
Gregg. cal ИП бесй1 р36-41 *** Games / 
Arcade / 

Combat: 4 tala-gume for бис. Stewart, George- 
ar 5:12 (сы р)00-104 9 бұлақ / 


Computer Sismark. Ansaff, Putar, if 5:12 
Dech р24:-255 44% Games / Simulation / 
App!s I} 


“к SE rs dete] s pooper /Ko lya Bay 


PEE uu Wilt tems, irem: ТЕ ТТ: 
бе ВО 74 *** Gamnes / Apole ЇЇ кетші 

Gorgon. Caltlamaras, Peter. sr 6:12 
090-100 *** Games / Arcade / App ie n 
interactive Fiction: Sis Micra Sterias. 116911, 
Bob. ur 6:9 54081 2436 "© Simulation / 
TRS-BO Model Т / Games 

Microsoft Adventure. 118911, Bob. sr 5;12 
DecBO 254-286 "Әб Camas / THS-80 Мойт! | / 
талық 

Missile Defense vg ABM. PMotkgwitzr, Ішегі. бг 
45. ТР 060-50 ate Eames / Arcade / 
Appie 


ы ыы ы see ын ДЫН; 


Ec 
New games, new directians. бы, Grego. col 
6:12 ме me ага рыш à 

Méx software, Пат hardeárd сонро pog 
and games. боған 10, Өтеу. col В: № 
455-457 "9 Languages / Mardeare Тыны E 


бата 

Odyssey: Тм Compleat Apveanture, Nation, №7019, 
tr £t ы, 090-97; #99 Gomes ) Appia il 
4 Strategy 


Giymotc Decatalon. Қалт, David. 5 6:i2 
DecSl 674-78 "= Arcada / Games / Appie Il 

On the road to adventure, 11299211, Bob. art 
5:12 80 pisé-170 *** Games / реа 

Jrispnpr. 116911, Bob, ar 6:9 SapBi 9985-38; 
wee Gomes / сну / Apple 11 

Reversal: Qthal!o for the Appia 11, Fratdman, 
Marb, qP 5:11 Worb] 276-80 =>» (Quello 7 
Genes / Apple fl 

Rovotwar. Felgel, Cueti£, {+ 6:12 Decl] 
24-34 е (әм / Apple Tf / Progesmaing 
ngtruction 

star Qaidars. willium, Gragg, ar 6:5 Maylli 
0106-1095 99% Bgm / Atari / Arcady 

Starfightur. Orange, егіс we 6:12 Decii 
2366-3564 %#® Arcade / Gawes / TRS-HD Mode! 1 

=”: 4,0 and Startrek 1.5. Места), Scott. 
іг 6:6 ШЙ} 2152-1514 “ee Games / TRS-BO 
Model | / Strategy 

Stellar Тері, Neladn, narglg, ser БІ?  üecBO 
p75-N2 =+ (ғыс / Apple 11 / Arcude 

Super Nova. Т. ТЕР ago. ir 6:5 Мау81 
8108-110 =+» Базил / TRS-UO Modo) 1 / Arcade 

Tranquility Мауи. Moure, Robin. or В; Ма 
pli2-i14 #89 Games / Apple |1 у Arras 

What айдана сонро ег garas funt, Malone, Thimas. 
art БІР DecBi 255-27) өзе Баш) 
Elementary Education 


ый MT шит ПЕП) 


— re 
gi n | — Fabel’ pitl-25$ ei 
esl Em C ГЕ Strategy 


HARDWARE REVIEW 
Мезі зоҒшаға, пам A&rdware Conpuler gr 


p^: Fournelle, Jarry, col 6+ 
29-457 + Languages Mardwire Review / 
Games 


MATHEMATICS 
mS IMP /нынАТН-79 senis math к nen, шта, 


Ew. = 5:1] Nová p32 
Pics / Utility Program / Education 


PROGRAMMING INSTRUCTION 
Rabate&r. Faetgel, Curtis. sr ісі: Decii 
тәр Gaws / Appie 11 7 Programning 
astruction 


TRS-BO MODEL I 
BOSS: в debugging utility for the TRS-30 Model 1. 
Mitchell, Scott. ic 6:6 Жай! 590] +e 
Utility Program { Debugging / TAS-80 Mode! 1 
Big Five softwara үлен Forca, Cosmic Fighter, 
ы Е Imation Williams, Gregg. +С 
ie f- 0384.38 wee Arcada / Оруу / 


Combat: 6 aie ame for tro. Stewart, forge, 
ғ Бы Decül р100-104 ett Games / 
Strategy / TR5-00 Model | 
52105: dovble-sengity operating ры! er the 
TR5-B0. Kolya, Yeon. sr 6:7 Julai D 

қина Systems / 145-80 Modal 
нта Dr ive 

ansing Deron fron Radio Shack. rer А 

15 Маубі р148-15) *** балар / 
Mode] I / Arcade 

Datahand ter M Miller Hicracomputar Services. 
fichardsos, Altyn. sr 6:11 Во 9136-150 
*** Пата Base мын / FORTH / ТА5-00 


Mode] I 

EMMSAS (TRS-BO Hojel I/II] entanced operating 
envtrongent and BASIC). Kelly, Mah)on. sr Ш 
6:11 NowvBl p342-9) *** ans Sys tees 
“ {ДЇ1! Фу Program / 785-001 Hode 
V, а ТИ5-Ә0 utltity progrès. - | ir 
B FebBl MEN 208 *** TRS-BO Mode! і 7 
Ut111ty Pr 

Infinite GAS! i Infinite, Business. Mitchell, 
Scott. ar 6:2 Febül 006-102 +” utility 
Program / TRS-BO Model I / BASIC 

Interactive Fiction; Sin Micro Stories. 11401), 
Bob, gr 6:9 1 МИ *% Simjlation / 
7Я5-80 Model 1 / Games 

Microsoft Adventure. 11040, Seb, ar 5122 
{есй р264-255 Фе” Semen / ТҢ5-00 Model | / 
Strategy 

Microsoft Eoitor/Assemblar Plus. Carillon, Каір. 


sr 5:8 АқШ! 2298-00 *** Assenbier / 


TRS-80 Node |, 
Migosys 5 y DIS : put —— "m 
Editor /ags s н s. tave. 
6:9 SepBi 146-148. с wali ity om Т 

TAS-80 Moda] 1 / Ат 


Merloc'a Tower, Williams т 542 
DecBO рб4-й6 ++ Games / 5.80 Mode) I / 
Strategy 


Orchastra-80.  Cooper/Kolya. sr Gill 0481 
64-272 *** Music / 135-80 Medal 1 
Pascel-00, Archer, Rowland, sr 6:18 мей 
ы d wee Pascal / TAS-60 Moda) ] 7 


Cono 
Radio Pan FORTRAN Ro m ғ 
и 610 Octal ее итін 


А бөкен Eric. se Bild Пеейі 
píd6-4587 *** Arcade / Gomes / 195-90 Model | 

Startrek 4.0 and 4 3. б. Mitchell, Semit, 
se 6:6 №7181 р352-34 а бә / 185.80 
Mode] I / Strate 

Super hova. ЧТ із. sr 6:5 Mayil 
108-110 sve базаах / TKS-BO Model | 7 Arcade 

super STEP [145-80 TN Robo лен, Staniay. 
sr 615 Мауй1 р?49-252 %ее TRS-AD Model | / 
Ut!lity Frügram / Debugging 

Тоғы, the graat underground empire [795-80 }, 
(10611, Bob. ar 6:2 Fetal p262-264 eve 
Games / TAS-00 Model | / Strategy 


Qnackbook bafancer, Nellan, Rod. col Ll 3:11 
076 666 *** Money / Home 

Comments on the RF entry mathod for video 
monitors. Wiseman, Yleter. fol 102 Gente 
р202-204 9% Video D'aglay / interface 

Comuterited wing cellar”, Jolliffe, Aodney. 
col 432 Feb79 2p128-]*) 97” Food 

Dateline (converte object code to BASIC date 
statements). Punt, Dante), col wi 6:3 
MarB! p?15.227 тӘ Conversions г BASIC / 
Vii tity Pragram 

Pragrémming strategtes In thè dam of Reverai*. 
magst, Peter, art Li 4:11 NWov79 р66-79 

Gener / Programming Inptruction / Strategy 

МИ) {User's report: the Mc М), Заем“. 
бити. hr 1:44 ірі?і 2165-139 wa 
Hardware Review / Micrpcamputer System 

Usor's reaction to Іле 50-10 computer. Buspcus, 
fobert, hr 3:1 Jaa?ü 286-33 еее Hardware 

h^ / Microcomputer Syaitan 


First look 4t оғы? theory applicationi. 
Ashbrook/Zinn, art tl $32 2080 214-28 
“4” Graph Theory 


ка 
aniic sorte. Pittet, Rene, col Li 3 іру? 
48 өз 5yTPC / BASIC 


Circle 371 on inquiry card. Circle 151 on inquiry card. 


S-100 USERS = NEVADA 


INTERFACE 9-ТВАСК © E (0) | | 


ТАРЕ DRIVES 

With the DTI — DMA 
“Edition 11 of Nevada COBOL, 
а subset of ANSI-74, features: 


Tape-Unit Interface 
* Tranafers data vis DMA 

» Copy statement for library handling. 
* CALL., .USING...CANCEL. 


up to 200K bytes 
per second 
e PERFORM... THAU...TUMES... 
UNTIL... Paragraph or section names 


® Allows full control over 
all tape-drive functions 

* IF... NEXT SENTENCE. ..ELSE... 

НЕХТ SENTENCE AND/OR 


x МОТ, 


NUMBER-CRUNCHING 


[^ | W 3 қ • GO TO... DEPENDING DN. 
50 АҢЕ 9 10 Х 3 р © Unique easily understood diagnostic 
AND MORE Interactive ACCEPT/DISPLAY 
єк ~ Inte E. 
= t € ей ERE « RELATIVE (random) access files 
ü 002590. : « Sequential е5 both fixed and 
* Kit or assembled ing system 10 work with Т-во, | ТП.) 
a 32-bit floating point operations Apple's with softcard, North Star, | " ек ire pag ыы 
| for arith., trig.. exponential, etc. functions Superbrain, Micropolis, and s ‘ol idiot mM wee 


many oiher microcomputers. | . INSPECT... TALLYING... REPLACING. | 
Needs a minimum of 16K of + ADD, SUBTRACT, MULTIPLY, 


- НАМ. Uses single density B" 
Both the DTI and FMP meet the IEEE S-100 or 5w” diskette. 7 DIVIDE, GIVING. ROUNDED, ON 
standard. Software is available. d « Generales optimized 8080 machine 


language at up to 500 statements 
For further information contact: per minuta. 


SPC TECHNOLOGIES, inc. | | | 828 ЭМЕ жо 


1500 Wilson Blvd., Arlington, VA 22209 600 4154 Avenue 
(703) 841-3632 San Franciaco, CA 94121 (415) 751-1522. 


| OFM, МЁ'М and TAS-60 are ragistarid TM's n! igini Research and Tandy Corporation 


* Ог 64-bit floating point aparations for arithmetic functions 


savess DISCOUNT PRICES злу 


PRINTERS 

EPSON MX-70 399.00 
EPSON МХ-80 499.00 
EPSON MX-80 FT 599.00 
GRAFTRAX 80.00 
INTERFACE (APPLE) 7500 | 
CABLE 2250 | 


CENTRONICS 737-1 785.00 
North Star Computers CENTRONICS 737.3 855.00 


IDS 445G B15.00 
16K APPLE II 1049.00 | 400 16K 349.00 | Ня2.20-32к 279500 | |054609 И р 
32K APPLE I! 107400 | 800 18K 759.00 HR2-20-48K 2958.00 
48K APPLE |! 1089.00 | 410Recorder 64.00 НЯ2-20-84К 3145.00 | МЕС 5510 УИТВАСТОЯ$ 2650.00 
DISKWICONTROLLER 49900 | 815Disk 1199.00 HR2-20-32K 2975.00 | МЕС 5520 KSA W/TRAC. 2995.00 
DISK ONLY 44500 | 810 Disk 489.00 HA2-20-4BK 3165.00 UME 5/45 SPRIN 5 
APPLESOFT CARD 129.00 | 822 Printer 359.00 HA2-20-64K 3360.00 таси pe 
INTEGER CARD 138.00 825 Printer 779.00 | 
PASCAL SYSTEM 399.00 830 Modem 159.00 HRAM 32K 469,00 STARWRITER W/TRAC. 1695.00 
SILENTYPE PRINTER 34900 | 850 Interface Module 179.00 HRAM 4BK 662.00 | STARWRITER W/O 
HAYES MICROMODEM 29500 | CXB53RAM 85.00 НААМ 64K 849.00 TRACTOR 1500.00 
780 SOFTCARD 995.00 | CX70 Light Pen 64,00 зан K 
VIDEX B0 COL. BRO. 29500 | CX30 Paddle 18.00 ES nes — General information: 
ADC-1-D 740.00 ware and socitwars by other com- 
RAM MEMORY VERBATIM DISKETTES | добор 740.00 | panies. Send for our catalog. 
FOR ТАБ-В0, APPLE || Вохо!10 5%" 29.50 | ADC-i-Q 795.00 | APPLE, ATARI, NORTH STAR, AND 
15K SET 4116's(200NS) 2495 | Boxot10 8” 39.50 ADC-2-Q 1285.00 | EPSON. 
PRICES SUBJECT TO CHANGE WITHOUT NOTICE MARYLAND RESIDENTS ADD 8% SALES ТАХ 
FREDERICK 5726 INDUSTRY LANE Store Hours: 


МОМ. THRU THURS. 9:30 АМ--9:00 РМ 


COMPUTER FREDERICK, MD. 21701 ЕНІ, АМО SAT. 9:30 AM—5:00 РМ 
PRODUCTS, INC. TO ORDER CALL: (301) 694-8884 


Circle 188 on inquiry card. BYTE December 1961 439 


SORTIMR (CONTINUED) 

Sorting with a catch. Brady, Pwl. col Ul 519 
Sep р322-323 “че berth Мағ / Programming 
на уя 

Sorting with binary trees. Walther, Bill. art 
Li 5:10 ікіш р®%&—11#+ tes  ProgPieming 
Instruction 

SOUND EFFECTS 

Audible Interrupts for humans. Beavis, 
art 2:2 Ғеһ7) pi4-58 %% Hartesre 
Construction 

Audio processing with a microprocessor. [Niver, 
Tom. art L3 3:6 №778 р166-173 Фея 
Digital Audío / 6502 / Audie Processing 

Faster audio processing with a sicroprocessor*. 
Dally, william. art 13 4:12 Dec?79 p54-76 
wee Digital Mdio / Design / Audio Processing 

Soma notas on modular assemhly programming. 
Lewis, Ішек. art 12 4:12 Dec?9 rins 
oon ae a ee / Assembly 
мире ў 380 

Sound off [creating music and sound affects). 
Clarcta, Steve. col 12 4:7 179 р34-51 
oe Hardware Construction 

Tune 1p with some chips (programmable misit tone 
genaratpr), “ішеді, Ted. art 12 2:9 $ap77 
284-93  *** Music / Hardware Construction 

Turn your KIM into à Satronome. Kellerman, 
бауіб, co! L3 4:8 24973 p21]-214 "+ 
Clock / кім 

White-notse generator for tha Appie I, 

М i Mn. col LZ 5:9 AgrB0 056 
*** Appie 1 
SPACE PROGRAM 

Оле step Türward - threa steps backup: computing 
in the US space ee ram, Stikem, Patrick. 
art 6:3 берй! M 1. fest / Арр1е Il 

SPEECH RECOGNITION 
na ah ear to your computer [а speech 
nition primer), Georgiou, БІН, art 3:6 
anes 0858-91 тет Design / 

Recognition For Aaurlatics Speechiab. Parfitt, 
Rick. mr {1 2:9 бер?) 250 *** Kardwere 
Review / Altair 

Speech recegnition for а "ыз! 


Char Тез. 


gy stam. je, demas. art mu ° 7 т 
064-71 ҒӘ Design 
SPHERE 


Are thay real? {a visit to Sonera, 5МТЕС and 
Міт%), Green, Wayne. rol 1:2 wae pile 
aas Altair / Manvfacturing / SwI?C 

Assemh}ing a Sphere. Andecscon, Bruce. art 1:1 

№176 р18-20 ++ Hardware Canstructian / 
Mirrocomputer System / Kit Building 

Sphere rolls into town. art 1:5 Jan78 p 

*** Marketing 
STANDARDS 

Altair Leal bus forum; PEC 77. Metali 
John. cot 3:3 Маг? р148-161 те Muse / 
$-100 Bus 


ЕТТЕ audto cassette standards $yeposjum. 
Tape sette e art 1:6 Feb?6 9572-13) 19% 


Hë lars, Cari. art 
1 ы А tr 


formation / 
Benchmark М. 
CIE &at: a design For... information жанар 
part 2: protocols, Wilber, Mike. art 
Mar]B piS2-i64 %%% Weatworks 
СТЕ Nat: a des! for, АР enchanges, pt 
3: othar considerations. Wilber, Mike. art 
P %.- Арг78 р168-176 +++ Networks 
am agree on т{їлдасб?. Morgan, Chri. col 
uri Wavül p6-8 етт [nformatíon Storage / 
Data Structures 
Lomménts on $-100 Bus extension. Walker, Joan. 
col 41 Јап?9 p54 *** 5.100 bus 
Commants ол à prototyping Sus / Same Commnts on 
the universal bus, Sia@mons/Faiman. col 2:3 
Mar?? pl02-104  *** Hardware Construction 
сара on the TOL re'ocatahim loader format. 
Fittean, Ton. со! 2:11 №97? р204-705  "'* 
Languages 
Complets ASCI! (codas given іп winary, aia 
and decimal). Cieatawicz, David. cal ii 
Еев?й різ *** ASCII 
Consistency - оға jack tharecf...( BYTE standards 
for Pascal istinga}. Meleers, Car]. пи! 4:8 
AugJB 289 ere Pascal / Publishing 
DIF: в fareat far data eachange between 
applications program, Kalish/Mayer. art Li 
8:11 Нема p174-20& + Qata Structures / 
Information Storage 
РОШТН standards team. Ragsdale, Williaa. art 
5:10 Осно g374-27? tee FORTH / Definitions 
From the publisher [Jack of plugs on Che Altair 
computer). Green, Wayne. col 1:3 Mov?) pół 
eee Altair у чіп 
ШИ Compatibile disk driver. Harmen, Jelferaoa. 
art 4:10 (179 pl00-106 **^ fippay Dish 
бе (че / [58 
Lotel-area neleorks: possibilities Гог persudi 
computers, Saal, Harry. art 6110 Geta 
р92-112 М% ерту / Multi-veer iaten / 
Ethernet 
Weed For rajocaling loadars. Pielmtier, Қ.Р. 
col 3:6 №0 р130-132 *** Microprocessor 
кет ASCI] теа (місе). Col 2:5 МТ 
ӘП? *** ASCII 
Ол consumers' langueges and standardization of 
human interfaces. Mikes, Pater. col 314 
Apr?/d 2149-1500 *** Languages 
Proposal for а universa] prototyping bus 
structure, Washburn, David. cot 1:18 Dec? 
р128-1%) *** Ңағпбайға 7 ~ рі 
Proposed graphics softwere standard 
Jones, Vincent. col 4:11 тұ pci t 
ove graphics 


ea etc. 
тее 6Contumer 
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STANDARDS jer 
Proposed graphics soflware stindard, part 2. 
Jones, Vincent. col 12 4:12 Dec?9 pü2-H5» 
*** Graphics / Cromemco 
Proposed alcroprocessoe сое standard. 
Formaniak/Laitch. col P:7 ыр? pae а 
Microprocessor / 1-80 
Proposed ttendard for publishing binary data іл 
machine readable fore. Genks/Sanderson. art 
1:15 № 210.18 жае Binary / Publishing / 
Software Publishing 
Response to “A proposed micrugpeocessor software 
standard". Ogd in, а-ы, col 2:11 №27 
pl98-199 eae ее 
921; an Altair (5-100) 18151-11 вых adaptar. 
Jonsthàn, col 3:9 Sap?H pi02-112 
ass 5.100 lys / Altair / 151-11 
Samples of machina readatle d software. 
Banks/ Sanderson, art 1;] р12-17 weu 
Bar Codes / Information Storage г PAPEADYTES 
Solving tha problems of laternat опа | кеме 
standards. Denaven, Е. John. соў 3:4 Арг?Е 
р152-153 *** Video Display 
Standard for writing standards. Mallece, David. 
col 2:2 Fen? р175-175 т> Lan знада ы 
Standardization of "a level ии: voe 
questions. Greene, E.M, col 
pi1ó3-155 "ә Languages 
Technica] Design Ladi ralocatanle object pum 
format. Colvin, heil. col 2:11 И 
p199-204 "ee Languages 
Toward а parallel InterFace gtandard, Helmers, 
Car), col 1110 Jun pat 999 Interface 9 
Рага) |=] tnput Output 
Teo letters on extending the Altair $-100 бшу. 
Magss/NcCallum. col 3:8 №98 рїї ete 
$-100 Bus / Altair 
UCSD PASCAL: а (nearly) machine Independant 
Joftware system. Bowles, Kenneth, со] 3:5 
May78 246+ 99” Partal / Languages 
What 15 а Charactert*, Pashka, Manfred. art 
1:4 075 p30-38 *** Binary Coded Decimal / 
ASCIT / Baudot Code 
STATISTICS 
a = juantit ies arg put trical 
dantitias. Forsythe, Alen. col 5;2 #2580 
р174 ә Mathematics 
tere fitting with your computer.  Ruckdescha], 
Fred. art {1 4:10 ЖҮН р150-160 “ie 
«ри — А Forsyth 
ements of stak'skica ра on. Forsythe, 
Alan. art 11 4:1 №7279 pi82-1H4 «et 
Programming Instruction / Mathematics / BASIC 
Nat ional «jcrapástime. Ruehrig, Joseph. art Ll 
4:11 №079 рі13-115 *** Simulation / 
Athletics / North Star 
Simple approach to data әсіп! 
— M. d o art ШЫ к Б. ae 
р262-298 ^*^^ Business / North 5 
Statistical computations Kiah "gius, J.B, 
co} 4:6 079 pif «^ 


TE y ер Рорь10 9 дікі күш Em n ВАС). 


STRATEGY 


Ln 
Eighteen with a diu: a ип р! 
rout, Russel}. ort " ұнай 
ата Games / Arc к ый / d 


i 

gs Campa tgn. мірін, Gregg. sr 5112 

jen T Softwars Review / Gareg / 
B 

Lost Üutrhman's Golge, 111/1. art LI 5:012 
Oech) р25Е-281 ##* Games / Apple 11 

Odyssey: The Complent Agranture. 41400. Herold. 
sr 5:17 рей p90.97 ***" Softwpee Review 
ў Games / Appia li 

Prisoner. 116211, Bob. іг 69 508) o396-397 
eee Software Review / Games / Apple ПІ 


Character variation me ames. 
Freeman, Jon. S Hiat tig ido „з 
Games / Dasipn 


GAMES 
BASIC gama; GOBANG (large Tie-Tec-Toe ІТ 
Ж та John, to! Li dil қы 016-62 


anm Ginet d SWTPC 

Character variation (n role-playing pan. 
Freeman, Jon. api 5:12 (Әй plas-290 ++ 
Gamez / Design 

Commhat: а tele-game for two. Stewaet, George. 


mw 6:12 пе 100-104 97% Safiware Rev lew 
7 Games / TRS-SD Model | 
Cospular асгар е, Roenrig, Жер, art Li 
6:12 DecBi ЖТ “лс е / Бы Star 
" FRS- Model 1 ч“ "M" 
а зы. іше, Gregg, sP 5) 
за» foftware Raylee / (emos / 


t 5 

Eighteen with a dim: а a player 
Tost, Massed). art 13 $11 Тыал Мз р112-24% 
ore Baer J Artificial Tnteliigence / 5800 

Fifigen: à сале nf ctrateyy [er Tic-Tac-Toe 
revisited}, Ahk inttein, = Ark LI 5:6 
Мәд рё 30-234 99% Genes 

Flights Of Fancy with the Enterprise (Star Trex 
game], Price, (vid. art 4) 22 Marl? 
e106-113 *** Ganes / Аа!” 

Here's AFL in action (lunar Lender pares 
Keefe, I2 4 art 19 ?:Н angy? p44.1) ate 
баш / АР 


STRATEGY (CONTINUED) 
nf E: аё n eo cm dra cal 


"Pis Ж / 1 " 

Lite can he важу (BOBO versjon of the Gene of 
Life}. Soderstrom, Randy. art LI 4:4 Aged 
pléi-169 *%= Games / Mathemetics / Life 

Life with your coeputer (Game of Life). 
Willtun/et а). art 3:12 [м?н рё5-50 ++ 
Games / Mathematics / Life 

Lost Dutchman's Gold. ИИА, art И 5:12 
ÜecB0 p258.2B] *** Games / Appie |] 

зла. {in 47-11 BASIC). MIN Vigan. LA ер 
art Li 2:10 064272 2168-17] 

Microsoft Adventure. 1160411, 800, or 
Qec8O p254-255 "** Software Rev bew ) а { 
ТЕ5-80 Mode! | 

Monster Combat. Chapel, Lee. fun М 5:1? 
Dec8O р288-202 ^*** Games 

Marlac's Tower. МІ!) lems, М sr REB 
Весій р04-6 eer UL ы f бале / 
TRS-S0 Moda! I 

WIMBLE: tha uTtiaata КІМІ", Dolinar, Irwin. art 
М 2111 Nov77. pl72-178. ан — Games 

Üdysshy: The ее а Apventuve. Ме140п, Ней. 
te 5:12 Dech p90-92 та Software Rev ten 
/ Games / Apple II 

On the raad Là adventure. |16411, Вов. arl 
5:2 080 р1580-170 ғғ” Games / Softesrt 


Rev lew 
One-dimensional life (Game of шщ), , 


Jonathan. art 112 Мел p58-74 
/ Mathematics / Life 
Othello, 8 new ancient game. Duda, Richard. art 
LI 2:10 Qct77 20-62 += Ganes / Othello 
Pirate's Adventure”, Adam, -— art Ll 
МЕ, үн [197-212 ane $ / TRS- 


Prisoner, Liddi], fob, ar 6:9 Зер) 6366-387 
ste Software Review / Games / Apple 11 

Programming strategies in the M of Reverai®, 
Мерз, Peter, art Li 4:11 №у79 p66-79 

Баз / Programming Instruction / НА 

WE. — the game of GO. Millen, Jonsthnaán. 
art 8:4 Aprl 0101-1290 Games / 
Programming [Instruction / КІМ 

Quest {Adventure type game), Chaffes, Roger. 
art Ц 4:7 Wia piJó-1B6 t+ Gomes / PET 

58-52 card black аске, Garvey, Ме mi col Le 
2:6 №077 2150-1939 *** Games / Calculator 

Some facts of life (Game af Life), Buckingham, 
David. ігі 3:12 Dec?H p54-66 tm Gases / 
Mathematics у Life 

Soececraft simulator, Sivak, Gary. art il 
4:11 Aow?9 2104-01 se Games / Буа ел 

Stertret 4.0 and Startrek 3,5. Исмат), Scart. 
&* 6:6 dunl р152-154 ев. Softetra Review 
/ Ginas / ТЕ5-80 Model Т 

Super TIC Firms durer И Тіс-Тас-Той). 
Roehrig, J. art 11 5:3 Марай р232-238 «ee 
Games / меш Star 


теке UR Stodoard, Mikes. са! 1) 


Tít-Tae-Tos; в Programaing ekercise®, Оа, 
Delmer. ігі Ll 4;5 May79 р196-203 “ая 
Games / Prográmming jastruction 

tort, the 3 underground wt 775-80), 

sr 6:2 Feb „264 tee 
ВАНЯ Review / Games / ns- Bo Model | 


MATHEMATICS 

Life {Game of Life}, Enqtander, William. col 
Ll 3:12 (78 p76 wet зы, / 
Wathematics / Lite 

Life can be esey (8080 version of the Game of 
Life}. Soderstrom, Randy. ark 11 4:4 Арг? 
р165-169 "ет бале / Mathematics / Life 

Life with your computer [Game of Life). 
Milltan/st al. art 3:12. (ис? різ-9) mee 
Games / Mathematics / Life 

Gre-dimensional life (Game af (1Ға). Att ien, 
Jonathan, ші 1:17 Dec?B p&l-74 te Бшш, 
/ Mathana ics / Life 

Sona lacta of life (Gane of Life). Воск imgham, 
David. oft 3:12 МИ 15-6 m» Gimn f 
Mithemét ica / Life 


PROGRAMMING INSTRUCTION 

Programming strategies tn pe gama of Ravarsi*. 
Maggs. Peter. art ti 4:11 №79 166-79 
жее Games / Programming Instruction / SOL 

Programing the game of Go. Millen, Jonathan, 
art G:A Aprl р102.120 ев Gomes / 
Programming instruction / кін 

Tit-Tat-Toe: 8 programming ezercise*. Hinrichs, 
Delmer. ért 11 4:5 №у79 0195-20] тэ 
Games / Programming Instruction 


SOFTWARE REVIEW 
Commhat: а tele-yame Jor two. Stewart, George, 
£r 6:1 081 pldd-104 aee Safinars Rev igu 
{ Games / TAS-80 нен) І p 
Фино Campaign, Williams, Gregg. sr 9:1 
neis T sas Software Review / Gama у 
a 
"M НЫЕ (Addi), Bob, sr 5:12 
DerBÜ  p264-266 *** Soliware Revigs / Games / 
1415-50 re 1 
Morloc's Tower, Williams, ы gr 5:12 
Decal pA-B5 tea Software Дамы / Games / 
IR&-HO Mode! I 
— The Сатр іва? Apventure. Melson, Hargid. 
5:12 DecRO 290-92 *** Software етіне 
ft Games / Apple il 
бл the граб to siventure. Liddii, Boh. art 
ier Decat 61508-10 4%% Games / Softeart 
А 


Circle 306 on inquiry card. Circle 389 on Inquiry card. 


HEATH OWNERS 


UPGRADE your H9 tor a fraction ot the 


cost of a new lerminal with these features. 
FLICKER FREE 449095 MIT 3730.95 A& XEMRLÉEDO 


() Columbia шаш hasa hag to wa) Tot Ale ND Cpscalimg al 600 brun. А» might ant hove 
MiscGvvuIbé America Al М yout Gumpuld? can communicate with gèur ИЯ wight timen 
fakler 14809 taud] іда AAE) S^ABRyIAE talipeh IRiBFTUp) IAs caubeb IAs gcraqu іс liegt 
"à af geeatar [hen ООС baud Peeler Nolinge Fanit: агуга ЕЕ. Eight liane 
aalan 


CURSOR CONTROL $20.65 AT $3498 ASRENGLED 


Why limi] (eur вугры te cirustutive haag of Your layminal? CURSOR CONTROL pi 
ini Foor gemputer ip Move ММФ turbet Ay where B^ fhe ағғава. 444 Thal Brotibbioani 
tawch 18 уруг борта by ытаа maiig (игала. Ғияшфныя іһгіндей bte; inii, 
high], mM, Өтті, ipit und :igh! 20 epucées, home aed etase page 


| Y ex that's right, we want ot give you a certificate 
GRAFIX $9.95 KIT 38995 ASSENALED | — worth $5.00, and our NEW 48 page Electronics Catalog 


Open 4 ssi» тёш шана tà fous өнігіі Th йӛрһтейі dius вита af АпАҒЫН 
кет үзу in create diaplays cavit vidit Met ьа ihe ea "cn showing B complete lina of Hardware & Software for 


LOWER CASE ENTRY — =" APPLE. TEXAS INSTRUMENTS and HEWLETT- 

uer рат тте a eam jam sna een а антона s snt | MJ PACKARD computers, PLUS TEXAS INSTRUMENTS 

кене dapansiag mpan т» ЕМИ! меу at par a normai typewriter HEWLETT-PACKARD, SHARP & CANON calculators 

LOWER CASE DISPLAY adii А | and ITT Telephones, This cartificate is redeemabla on 
(оға сеча cappiriliae greatly tprava resdability on qgreiania madiltes Jar 74 (tas your first order of $50.00 or more. 

KEY CAPS БІЗ 40 БЕТ 4 ARMOWE №100 


These qubllig кары, hey сера Gave mrided-in eiphanumatipe-. Far taal pemiuetipngi pant 


Full Six Month Warranty — 24 Line Compatible 


Р.О. Dr BOB, Hwy. 64 at Old Hwy. 1 
NORTHWEST COMPUTER SERVICES, INC. {> Apex, N.C. 27502 (919) 362-7000 


8503 М.Е. 30th Ave. 
Vancouver, WA 98665 
(206) 573-8381 


INDUCTIVE 


NEW! COUPLED MODE 


Eliminates room noise, vibration and other acoustic coupled problems. 
Originate/Answer. Half/Full duplex. Crystal controlled. RS-232, TTL, CMOS, 
cassette Дақ input/outputs. Bell 103 compatible. 


Try one for 30 days. No obligation. 
Money back if not delighted 
(less shipping). 


*129°° 


What makes this MFJ-1230 modem different Fourih, it has Uriginate/Answer modes and Drier today. Call loll (ree 800-647-1800. Charge 
irom olher acoustic coupled modems? Hall/Full duplex operation, VISA, MC or mall check, money order for y 95 | 
First, it uses inductive coupling for receiving. Fifth, (1 is crystal controlled (ог high stability. — plus $4.00 shipping/handling for MFJ-1230. 
This innovative technique eliminates room noise, Sixth, it has low price and excellent quality. Enjoy Micro Net, Source, bulletin boards and | 
vibration and other acoustic coupled problems. Bell 103 compatible. Carrier detect, power "ON" others. order now Call МЕЈ or see dealers | 
The result 15 more reliable data Iransfer. LEDs. 0 to 300 baud. АН aluminum cabinet. Sim- 
Second, № is RS-232 compatible and provides |в to install and operate. Made in USA. p ШГ T Miss ume querar 
FTL and CMOS input/outputs. Lets you interface Ne other modem offers you all these features USA OR tor technical info, нн repair status. 
to nearly any computer with proper software. at this affordable price. 


Third, cassatie recorder input/output jacks ie! Олег from МЕЈ and try it — no obligation. |) ENTERPRISES, 
you record your transmitted data and toad it back nat debghted, return il within 30 days for rafund INCORPORATED 


to your computer or retransmit it later. (less shipping). One year unconditional guarantee. 921 Louisville Road, Starkville, MS 39759 | 
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STRATEGY (CONTINUED) 
Arisoner. Liddil, Bob. sr 6:9 Sepil p33-Td7 
eee Software Review / Game / Apple 11 
Startrek 4.0 ang Startrek 3,5. ПОМИ, Scott, 
w 6:5 мІ DU vea баршага Rav iew 
T ai / 185-80 ое! | (15-60), 
и greal underground бөріге = 
МІ, Bob. ur 6:2 Рев] p?5i-Q5A 749 
Softeére Revtew / Games / TRS-80 Model | 


185-80 MODEL | 

жені: à tele-qamt Гог (о, Stewart, George. 
ar 6:12 Decüi р100-104 99" Softererm Review 
/ Games / 195-80 Model | 

Computer scrabble. Roehrig, Joseph, art Li 
6:12 Uec8l o320-35l .. Games / North Star 
/ 785-80 Model І 

Microsoft Adventure. 116011, Gad. se 5112 
бесВй р264-266 ете Software Review / Gams у 
TRS-8O Model | 

Mor!gc's Tower. 51111459, Sregg. ar 5:12 
ÜecBO p54.86 === Software Review / Gamea / 
TRS-80 1; 

Pirate's Adventure*. Adam, Scott. art 11 
EM аа 0192-212 4” Games / TREE 


Reda 

Martrak 4.0 and Startrek 3.5, Mitchell, Seott. 
er ВБ unl p32-94 *** Software Review 
/ Genes / 185-60 Model | 

Zork, the great underground spire Тһ5-91). 
10911, Bob, ar 6:2 Ғе E 
Software Review / Games / TRS-BD Model | 

STRINGY FLOPPY 


phe бірі у басаган 
Cartson, Keith. Fin d ger 9128-110 


tèt  Haedwarg Review b к... Storage / 
Та-40 Modal J 
STRUCTURED PROGRAMMING 
Waking Baker —— on struc tured 
a тайчи)» Farley, 501, ent 312 Роб 
т... wistakes using Warnigpr-Orr di! 
Higging, David. art 4:3 Mar79 20-126 sec 
Programming Instruction 
r^ dr structured programs. Мм, Chip, art 
3:8 2979 p143-154 se Pastal f 
Programming Instruction 
In praise of PASCAL. Mundie, David. cal LB 
1:8 МӨР р110-1]6 **° Pascal / Programming 
Instruction 
Programming for the beginner: a Structured start. 
Herman, Ronald. art 1:10 776 922-26 іне 
Programming Instruction 
Some words, shout progran structure. hem, 
Alpert. art LI Е №: өсі 
Programming lostrurtipn / BASIC 
Siructured program design. Носта, David. art 
Ц 2:19 Oet}? р146-151 *** Programing 
instruction / Games 
Siructuréd programming amd structnred Floscharts. 
William, Gregg. T Ц 5:3 Warsi p0-M 
таз Flowchart / 82 pode | | 
"енсе programming =. Warnier-Orr [spem 
Ж. ке Higgins, David. art 
m^. “104. 10 Design / Programs'ng 
instruc tion 
Structured programming with Warniec-Orr,.., part 
2: coding the progre. Ні tagins, David. art 
и 3:1 ante 22-125 Program lng 
Instruc? bow 
Top-down modular a Мрагп, Alberi. 
art 3:7 178 2-38 !"” Programing 
Instruction 
Toward à structured 6909 авзееб1у language, part 
1: ал inkroduction.... Walker, Gregory. art 
13 6:11 movel p370-382 +.» / 
Programming Instruction / Assembly Language 
Toward a structured 6909 assembly language, m 
Bt «en assembler, Walker, p ort 
6:12 бесті р198-224 “ее qe wo 
instruction / Axsenbler 
warnier-Qrr diagram: Sime further thought 
Wedemeyer, G.T. col Li 3:5 МауҒа 2142.148 
"=... Programing Inetruction / BASIC 
GM disassenbler. Lents, Bob. art LJ 4:5 
May?9 р104-108 946 Dtuassenbler / 5800 
ARAL Convention / Viale to HE: 7 Visit to WTEC. 
HMeimsrs, Cari. art 1:18 (кі75 9107-109 
eve 3howk а, / Altair 
Analyze your car's gas ВОО with your 
computer. Bawernschub, donn. art. 11 2:10 
Oct77 pl6b-lo? *** Automobile / Enargy 
Are they real? (a vinil to Sphere, SWIPE and 
Mita). Green, Way. tol 1:2 (ЖЕН pale 
eee Riteir / Мәмікішін / Sphere 
BASIC game: GOBANG (large Tic-Ter-Toe чота). 
Al iWork John. col [1 4:11 № 196-62 
Games / Strategy 
BASIC sores. Pittet, Rens. col Ш 3:4 іргій 
DIAG àse Sorting / BASIC 
Build а 6800 system with this Atk. Kay, Gary. 
art ігі Dec?S p77-]5 -*** Hardware 
Construction / 6800 / Micrncompuler System 
Building the AC-#) cassethe interface. Ling, 
бағу. art 1:16 Oec? plld.ji] = 
Hardware Construction / interface / Tape 
Cassette 
fempuler generated reminder massage. Faas, E.A. 
art 11 5:1 Јав р160-122 4v» Calendar / 
Bus (ness 
Constellation 13 an astranemy program. Aerentan, 
Howard. oof LÌ 6:1 Mari р333-335 2 
Retro / Education / TRS-BO Mode! I 
Designer's eye view of the АС-20. Kay, багу, 
art drié дб 90-108 "”! Inlerface f 
Tape Cassette 
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SWTPC (CONTINUED) 

€nterpcising display devica (GT-5144 graphics 
display generator], Dres, ‚ are ив 
Wov?5 282-54 ез Graphics у Hardware 
Construction / 6BO0 

Expanding the Tiny Асек ег. Emmerichs, Jack, 
arl t3 2:9 Sap)? yp44-id тет sia ler і 
6800 / Programing Instruction 

How far - which wa b re program). 
Pittet, Bene. art (1 2:7 №0? pil8-119 
зә" Hathemetics / Navigation 

How to multiply іп a wet С Иа, "t. т жақа 
detalis, Bryant/Swatdea. art 
9104.14 +e Mathematics / ina 
Construction / Microprocessor 

|f only Sam Morse could sae us поме. Sewell, 
Wayne. art L3 1:14 Oct?6 р42-49 «ее Ham 
Radio / Programming Instruction / 6800 

Infamous traveling-áslesman problem: a practical 
approach.  Parry/Pfeffer. art LI 6:7 ЖШ 
р252-090 «ез Mathematics / Puzzles / Energy 

Interfacing the Sykes OEM floppy disk kit to a 
personal computer ІШЕ - Hughes, Phil. art 
13 3:3 Маг?В р178-154 +e Floppy Disk 
Drive / Interface / Hardware Construction 

Label and file program, Carpenter, Andrew, (01 
Ц 4:4 Apr78 ву е Utility Program 
/ біті 

Lucidata P-6800 Pascal. tughes, Pail. 4” 5:3 

айы ры ime Software qr { Pascal 

Ju the Computer (for 6809 
zat lon) Weaver, Thomas. art 6:2 Тері 

9 0332-134 н Hardware Madification / 0009 

More on the ЗЫТРС 6800 system. Қау, Gary. art 
Ms Feb?6 p50-53 **» Serial laput/Dutpot / 
"um Input/Output / Interface 


мін - = iu printer (review). Қау, 
5%; 212 Мағ)! р18.24 *** Hardware 
View / Printer 


Souping up your SwTPL 6000, Hughes, Slave. art 
110 ЖОЯ plé4-146 = Clock / Hardware 
Modif ication 

Stretch that 6800 clock, anshaw, Штғу. 

1:18 üec?6 р42-45 *** Clock / AME " 
Haroware Construction 

SwTPC 6800 display routing / 6000 regis 
display. Hayes, Mike, col L3 4:5 pem 

р220-222 %% 6800; тып instruct ian 

"с 6809 cen ge a yates, mon, Toe. 

r 6... Janb ТЫ sae Hardware Review 
6809 / Hardware Construction 
TAPE CASSETTE 

Audio meter for г 785-80, Hiller, David. col 
5:2 FebbO р172-174 ы” Marjdwarg 
Modification / ТА5-Ж) Жн, - 

BYTE's audio cassette gtandar. E rien: 
Pescthke/feschke. ort 1:8 ph 72-71 vot 
Standards 

Mutid the BIT BOFFER*, Lancaster, Don. ort 1;7 
Қаба ра 999 laterfaca / Hardware 
Сопчёгис Гірт 


Gullding tne A с іші 
a ny ant t ^r etis eren, 
Наган are Const tructton / InterFace / SHTPC 
CONPLEAT tape cassette Interface. Hemenway, 
Jach, art L3 1:7 Mar? 20-18 фе? 
interface / Hardware Construction / 6800 
Cassette interface switching has for tno 745-809. 
Anderson, Craig. art 3311 №78 р160-161 
*** Dontro! / ТАЗ- Mode! | / Hardware 
Construction 
Cassette lives on: іп alternative to Mogppy~disk 
mass Storage. Cook, благу. art 5:8 Mayen 
12-18 *ә+ Hardware Modification / 
latenance / Information Storage 
базе те transporte for tha "fal! Your Пип” 
hobbytse*, Freeman, ШІ, art. 2:1 Mar?? 
226-32 *** Hardware Review 
Computer information arrangement. Holladay, 
David. art 2:10 Geri? plbi-159 «e» 
Informa ion Storage / эү м 
w^ arti. eys view oF tw АС- 30. Қау, багу, 
apt 2:16 [0575 298-05 èe Interface / 
УТЕС 
Digital cassette subsystem: part 1, digital 
recording background.... Rumpil/Bretmeir. ari 
2:2 Fab]? péA-31 евә Digital Audio 
Digital cassette клу: part 2, diygtfal дака 
formats.... Baepil/Üraieeir., art 2:3 Мат?! 
238-48 *** information Storage / Design / 
Digital Audio 
Ulqital data on castella récarders. Mauch, 
Harold. ort 1:7 Mar?G рї0-45 var 
Information Storage 
Digital almicassette controller. Кайл. dames, 
art 6:4 Күйі 866-92 *** tnterface / 
Werduáre Сола гос нм 
Fundamentals of sequential file process! 
Smith, Wayne. ігі 2:10 (со? pilá-] 7 one 
Information Storage / peal Instruction / 
Data Strut tures 
How to bulid an (ленречліче canartha teen! 
ны Сати". (һора, Milan. cof 6:9 Зер 
2425 ?**"* Herdware Construct fon 
How tn get your Гагре |і going (cessette 
ммег!есе)е, Weirateln, Larry, art L3 ar? 
АНЕ р18?-171 кте laterface / Design 
How to pick qp а dropped tit, Maurer, н. 
Doeug)ai. art ?:7 МІН p?2-75 бө» Hace 
Гтатъеічу (оп } Parity Checking / Errur Geant try 
1055 10 іе Шғыра cassette interface. Lampe, 
Darei. ark 13 2:2 Feb?? рӛ2-Ңб we» 
обес гасе / АЦ 
improved cassette Interface circust. Mauch, 
Hareid, fet 1:8 Ápr? р8-10 так  raterlace 
tic secording for caepotars, Manly, 
iliam. ort 1:7 Mar?6 pl8-?B ма 
Information Storage / Ofskettes / Daf(ntclons 


TAPE CASSETTE (CONTINUED) 


Magnetic рети technolagy, Helmers, Carl, 
col 1:7 Mar? 06-8: 99 Information 
Storage ў Memory 

Put your computer to wort (cassette controller), 
Roch, Bill, hr 65:2 Реа] р107-103 99? 
Hardware Kerita / Interface / Altair 

Recording with current instead of voltage. Heda, 
David. col 6:2 Ғезбі р138-140 *** 
Hardware Construction / Design 

Saturation recording’s cot all that hard. Al fan, 
David. ort 7:1 Jan?? p3é-41 4% taterface 

Seria! storage media: an tatroduction ӘЛІ 
glossary. Wurphy, Brian. art 2:2 Feo? 

р50-5) жее Informet inn — Ж. Definitions 

Siepler Digital Cassette tape Interf 
Byrhang, Raiph, art 3:30 0078 19142-1853 
awa {nterface / Hardware Modification 

Software controlled 1200 bps во C 
terface, Helewrs, Carl, art 2:4 Арт? 

-49 "Өт Interface / Utility ү А.А / 


Time your tape. One ме. cot LL Ste 
р64-74 49% Apple 
Why maitT ішізі a FAST 7 пеге. 
Suds Ж art L3 b:il 3176 pab-53 
Мы ntarfece / Hardware Construction 


TAXES 


IRS and the computer mntreprenegr. Hughes, 
Elizabeth, act 3:1 Jan78 р27-35+ +a» 
Federal Governmant / Business 

Microcomputers and the 15. Kingeat, James. col 

6:9 Зара] р426-427 еве Accounting / 
измену / Law 

5ra)] Business accounting system. Lehman, Jom, 
art 100 №775 р8-12 *** Accounting / 
Business 


TECECOMMUNI CATIONS 


Build а touch tone decoder for remote control, 
Cyarcia, Steve. col 5:10 Deci] різ-70 984 
Contra) / Mardware Construction / Home 

биіні әп intercomputer data link. Wiagfield, 
Mike. art 13 64 Aprül р252.288 эзе 
Programing instruction / Networus / 6800 

Data paths*. cem Gary. art 1:6 Feb75 
р12-40 **» 15-20 / Definitions / Data 
Transats ion 

Wutwork tools: ideas for Intelligent пекат 
sOftwarg. Reintjes, ja art ké 6:10 
Кен р140-174 + words аси 


enit" M өтте CA-15 universel a 
interface. — uitliams, Gregg. SiE 
Ж p$0-A4 өзе Hardware in РА аек 


i iro gie abyot әт Welmere. Cari, eal 


n. өлен by computer. a, Edward, 
art 5:1 Јама p122-108 *** Interface / 
Hardware Construction / Termina} 

Ye leghone-dial "m Microcomputer. Ranbarger, 


aT ull, ee eT, n 


Let's be РАЗ: woes commente on 888 Colatent, 
Silson, R.G. col 4:3 Mar? 006-189 99" 
a Systems 


ADM-3 meulator for the Hazeltina 1500, 
Shoemaker, Charies. col LJ 6:& А81 
р304-308 ete CP/M / Utility Progran 

Add ing lowercaza display to the ADM-3A. walker, 
А.Ш. tn! 4:3 Мағ79 9190-193 *** Lowercasp 
Medi fication 

Asseabling the AUM-MA. Franson, Paul. art 412 
p 275-62 me Hardware Constructton / Eft 

nm 

Assh ing the Wü video terminal, Steeden, 
Terry. art 3:10 (КІН 2130-2465 7% Meath 
/ Hardware Construction / Hardware Rev iow 

Atari's Telalink [. Flint, Glem, sr 8:10 
(ССВ: pB5—9Q tar Software Review / Маг! / 
Utility Program 

Bolid à law-cosL, гате data-entry terminal. 
Ctarcia, Stave. cal 5:9 59280 p26-A? 
Hardware Construction / Howe 

90119 this video ‘en den Á Anderson, 
Alfrad. art 13 р106-118 ste 
Hardware Construction / m Display / 6200 

CT-1024 kit. Hogenson, dames. hr 115 Jan? 
092-95 *** Hardware Review / Hardware 
Construction / Video Display 

Construction of a fourth-generatian (ideo 
terminal, pari 1. NMWisranga, Theron. arb 43 
5:8 №80 0210-22А **'* Hardware 
Lnnslruction / ВБ 

Construction of a l'ourth-generatton video 
terminal, part Z. Wierenge, Theron. arb L3 
5:9 5280 р126-160 *** Hardware 
Construction / 9085 

Digital alphanumeric display. Chester, Genie}. 
асі 4:4  Apr73 р219-220 96%  Input/Output / 
LEO Display 

Quad terainal interface. Alpert, itephen. arl 
5:2 12680 pli5-L2r те interface ? Мачете 
Constervetian / PDP-11 

Remoie Lerainat [Come upstairs and ое 
respectable}. Ciarcia, Steve. art 2:5 May? 
p50-54 #98 Нагара Construction / Interface 
/ Serial Inpul/Output 

woe ter Zysten XTM-2 Lárminal-on-à-board 

Howes, Phil. tr L3 5:10 20 P4? AB ада 

ilartware Rev lee 

Telephone dialing by computer. Мусе, Edward, 
art 5:1 Jan рі22-1298 тәті Interface / 
Tefecommunications / Hardware Construct han 

Wat's {A a video disolay Lerminall. Walters, 
Don. ark 1:7 №76 p7B5-79 = Hideo 
Display / Des (gh 


Circla 147 on Inquiry card. 


DISK DRIVE WOES? 
PRINTER INTERACTION? 
MEMORY LOSS? 
ERRATIC OPERATION? 


Don’t 
Blame The 
Software! 


Power Line Spikes, Surges & 
Hash could be the culprit! Pal. #4.259.705 

Floppies, printers, memory & processor often interac! Our 
patented ISOLATORS eliminate equipment Interaction AND curb 
damaging Power Line Spikes, Surges and Hash. 


* ISOLATOR (180-1) 3 filter isolated 3-prang sockets; int 
Su Juris Suppression; 1875 W Maximum load, 1 К 
воск! , pd Panem PR um 

• ISOLATOR (150-2) 2 filter Isolated 3-prong socket banks; (6 
sockets 10121; Integral Spike/Surge Suppression; 1875 W Мах 
load, 1 KW either bank .... 

* SUPER (ISOLATOR (150-3), 3 
littering & cq Noe ; 

> ISOLATOR (150-4), similar ta ISO-1 е 
individually filtered sockel& .,.. ........... уча. 

> SUPER ISOLATOR (ISO-T1) similar to І5О-2 except double 
cech E suppres on T $ 

* CIRCUIT BREAKER, any model (add-CB) , 

* CKT BRKFUSWITCHI/PILOT (CBS) ,.. 


AT YOUR Master-Card, Visa, American Ex 
DEALERS Ordor Toll Free 1-800-225-4876 


(вксері AK, НІ, PR & Canada) 


ral 
load a 


* * L| 


1 ж B 1 


£x Electronic Specialists, Inc. 
171 South Main Street, Natick, Mass. 01780 
Technical & Non-B00: 1-617-655-1532 


5 


ЛЕВ ROTATED Axes 
я бг T: $; 7% 


call (617)934-0445 
for taster delivery 


Qu 


Add £2 per item shipping, SUPS in 05:63 50 Canada 
£12 aic Eurape & Contes) Amoricas 18 esewhare 


uar 


, Add$ 8.00 
Add $16.00 


est 


Сігсів 242 on inquiry card. 


| Сите. 
Dual Sided 


Double 
Density 


DT-8 07-5 
55252. $310... 


Authorized Qyrne Distributor 


Dysan 
104/1 
1$3.35°° 


Bulk Pack  lOO/case 


Qa" Tandon 


'"HNONE & 
DISC DRIVES 


Fit 2 drives 
in Не space of 1 


ТМ aza-1 3475... 


single sided 
TM 848-2 $550... 


TELETEK —— 
FDC-1 5:695 


All Other TELETEK Boards Ауснобю 


Seagate Technology 
Winchester Disc Drive 
Guat sided 


ко $1295... 
438-5454 mamma. 


умт. SCO VALLEV CA 0506€ MEDIA DISTRIGUTING 


ws Cowon Check, vaa М/с coo _ Р БЕНЕН” 


| Shipping charges added іс oti оде Quantity Discounts Available 


(4O8) 


-— 


ENGINEERING 
SOFTWARE 
FCR MICRO'S 


Graphic Software for Micro's - Tnisselt-teaching guide will show you how to 
write your own 2D and 3D graphics software. Contains 81 programs for elementary 10 
advanced graphics operations - translation, rotation, scaling, clipping, stretching, hidden 
ипе removal, shading, perspective, intersections, animation and more. Also Includes 
practice problems for classroom use, Program listings іп BASIC fully explained and 
presenied alongside theory. Perlect lor students, professionals & software davalopers. 
"Опа of the most outstanding books on computer softwara"- Alan Grund, University of 
Ilinois 

"А magnificent book...a major contribution to Ihe educational literature for computers” - 
Philip Becker, Christian Brothars Collage, Memphis 

Book with listings-$19.95, Disk(Apple li plus 48K 0053.3]-5 18.85 


Engineering Applications of Micro's - A collection al techniques and 
programs lor applying micro's and compuler graphics to engineering - structural 
machanics, kinematics, Неа! transler, &ystams analysis, Fourier analysis, aptimization, 
CAD/CAM, and more. Thaory with listings т BASICTully documented. Book with Ratinga- 
$28.50, Disk(Apple 11 plus 46K DOS3.3)-$15.95 


Structural Analysis on Micro's - Theory and program listings in BASIC Гос 
matrix structural analysis of rigid fmmes. Graphical output shows displaced 
configuration. Member toads determined. Use sollware as is ar modity for your special 
applications. Book with listings-$38.95, Disk(Apple IÍ Plus 48K DOS3.3)-§24.95 


KERN PUBLICATIONS e Duck Hill Rd e PO BOX 1029C e Duxbury, MA 02332 


Circie 213 on inquiry card. 
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Almost optimum 280 amory test гай. Арі]. 
Ira, cal L3 6:9 52р (417-414 406 
Memory / 2-80 

Qug in Basic. Maurer, WÙ. col Li 6:1 dandi 
p188-196 «re BASIC / Programming Inutruct fon 

Comparing Tlappy-disk drives by Software 
Simulation. Nendza, Dennis. art 11 5:5 
May) р130-М0 =+» Floppy Disk Drive / 
Minidisk Orive / Hardware Rov lew 

Guide to Baudot machines; part 3, а telaprinter 
test circuit. McMatt, Michael, drt 2:5 
dun??? p154-157 *** Printer / Interface / 
Baudot Code 

M6809 is silicon. Rittar/Goney, col 4:5 Мау/9 
030-31 *** 6809 / Deri 

Memory pattern sensitivity test. Kinzer, Qon. 


ari 13 3:10 698 012-16 8 — Memory / 5500 


aro d test progran, Caperai)s, Frank. cod L3 
Ку 979 5.21) += Henory ) 8080 / 1мбА1 
One step forward - three steps backup: computing 
in the US space р 4e . Staken, Patrick. 
art 6:9 52981 pl1lPf-M4 *** Apple II / 


Space Program 

Quick test of keyboards. Walters, Don. art 1:2 
(075 різ *"* Keyboard 

Testing memory іп BASIC. Adams, Russell, art 
Ll un 0575 р58-50 = Memory / BASIC 

TEST EQUIPMENT 

Add dual trace and delayed тигер to your 

таса ble Stetson, Robert. col 6:9 
Al, вее Hardware Modification 


wie 2 A Lest Mondssrd, Jemes. art 
4:1 dant 9186-187 Фев Harduare 


Construction / ит Probe 

Build а VTL pulse catcher, Wilde, Wiliiam art 
1:5 Feb?6 р58-50 *t* Hordmare Construction 

Build а Towcost topic analyzer. MIL Steve. 
col Li 6:4 Арга alé-44 fardware 
Construct ion 

йай a seria} ASCII word generatur, Finger, 
Ronald. art 1:9 Мву?б 650-53 tee 
Interface / ASCII / Hardware Construction 

Quid a simple digital micilloscope. fetare, 
Frank. art 41 МЮ р222-225 te 
Hardware Construction 

fuitt-in logic tester. С" (асмаг, Wart. art 
3:1 Jan? -93 "e Hardware Conztruction 

Catch bytes wtth из агат, MacDonald, бі. 


col 5:2 0181 -370 Мағдиаға 
Construction 

Compa ter ized TM Ciercta Steve, col Ll 
5:12 04е80 MS-A Model | / 


rardware Baiil 
Expanded digitel volteater (Add яға zing ta the 
cocktail). Ciarcia, Steve. cot LJ 3: 
Чатта  p37-54  *** Herdesre Construction / 
Interface / 2-40 
Handy pulser. Chrisp, Bob. art 4:9 0 
2160-16] 494 Debugging / Hardware Construction 
Lime~failuce indicator. Gison, henh, col Sil] 
Naval) -B8 "=з Power Su Hardware 
ee FM түе pp / 
Іс probes - hardware bug chagers*. Bere 
Ма. ack 1:4 Dec?5 р20.74 e абиир ing 
{ Logic Probe 
On à test equipment diet? Try an B channel OWH 
corktail!. Ciarcia, Steve. cot 13 212 
Dec?? р76-80 ее Hardware Construct ton 
Пету Шш аййгеъ% state analyser. Ciarcia, 
5teve. col 3:2 шү” ph-12 hardware 
Construction / Memor 
Power tess ІС tect р, Errico/Baker, art Lad 
Dec?5 pi6-27 *** Hardware Construction / 
Integrated Circusts 
Programmable iC tester. Thorton, Mark. art 1:6 
78 р28-15 ta [ntegrated Circuits / 
Hacidwar& Construction 
TW otcliloscnpe (building a display and using It 
4$ а test insteweent). Barbier, Кел. аға 277 
Wit? pb&?.57 =». Hardware Construction f 
Чы = 
TEXT E 
^ x j с teal editor to your BASIC p 
Goff, Robert. ert LU 5:4 А рм. 
Worth Star 
НАЗ [С pest editor., @yckdecchel, Fred, ard 11 
d Jun?9 р!156-164 *** Иін Star / [МБА / 
1с 
Don'L iynory the high gni...nr my search for 
тштызсғірі. giting paradise , Heleers, Carl. 
tot 1:3 Маг! phe +.. Wyr Processing / 
E А өйүү | ter (Rest И} 
BHitort(alizing witn your Сары Г іва Фе). 
McGath, Бату. әгі 7:8 Ақ)? ұйіІ.Ң5 гт 


^. ка 


Bes ign 
Graphics tect editor for ric, part 1r structura 
of the editar. Miisan, Randolph. art 
үде р124.138 "= Mus ic / Graphics / T 
eani text editor for music, part 2: 
igor ikhas. Selson, Randolph. art 5:5 May BO 
DA-118 +06 Music 7 Algor ithe 
MINCE: а test editur. ern, iN istopher, er 
5:9 Sepä) 10-160 **" Software Rerlew / 


(P /M 

Qn the virtuei af writing editors. Наи, 
(әгі. col 2:11 №072 phe 49% word 
Processing 

SWEETS for КІМ: a low Calor ia test editor’. 
bim (мп. «art 1.2 4:2 2578 ghz]? vèr 


THREADED COOES 
PS — а FOATH-like threaded language, perl 1. 
eia Тудо, E art 6:10 ОсЕ81 pot52-466 


FORTH 
P5 - | ron бта {е auem і в, park Р. 


Мыса луда, Valo. а ЕДІ 1 9400-490 
se Languages / FORTH 
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THREADED CODES (CONTINUED) 
Threads of а FORTH tapestry. ul Gregg. 
col 5:0 АВС рб-10› **« FORTH 
Varieties of Lhroeded cote for men 
[np antt ЧЕТТ Ritter/Walkaf. art 16 5:9 
Зері0 206-227 *** Linquagea / Interpreter / 


81b 1494 Ө мау 

THAEE -DIMENSI GRAPHICS 

Computer generated maps, part 1. Jehniton, 
William, art 11 4:5 Wayi? 010-12+ 948 
hrac-Dinansionel Graphics / Mathematics 

Computer generated maps, pert 2, некоа, 
Wiltiem. art Li 4:6 №929 2100-ИЗ >w 
Graphics / жа! Scjenco / Mathematicn 

Fylure of computer graphics. Brown/Leving. art 
5:1 Шоу00 р22- ers ша у 
Three-Dieans tona! Graphics 

Graphic manipulations watag eater icas, 

rford, Joal- art Ll 3:9 Sepik 

0150-1605 *** ectlon / Three-Dimensione! 
Graph ics 

Graphics im depth; 1-0 adds 8 now diawnsion to 
your display. Malters/Herrts. art Ш 3:5 
Мау/8 216-16. “ез сіроп / Тһе - Оюм ional 
Graphics 

Hidden line subroutines for three-diaens (onal 
piotting. боев, Mark. art il 315 Му 
pí9-58 ета Plotting / Programming 

ғ Mine a tun 4 tatti Stoddard, 

LOT3D: ита си pr 
Mike. col мау pe 
Plotting 

биген гек) и (пла! objecta іл your 
computer. Я, ichard. art (1 4:5 Мау?? 
рі4-29 re Animation 

қалала. Біл. computer graphics, part 1. 
Crow, Franilim. art LG 5:2 Мы 054-82 
eee aphics / Thrwe-Oleansiona) Graphics 

Three-dfeensional computer graphics, pari 4: 
softeare. Crow, Регла Ме. art L6 6:4 Арс 

290-202 һа Graphics / 

ылыа graphics for the Appie 11. 
Sokol, Dan, art Ll 5:11 №90 pi48-154 
«е» High Resolution Graphics / Apple ПІ 

Mor ld of computer А кш Lodding/Hicksnn. 
со) 5:11 MowBO рб-14 "е Graphics 

pa phenomenon; stereoscopic platting by 

э нет. Powers, William. art Li 4:10 

E pl40-]49 -*** Platting / Warth Фаг 


Logo for persona] computers. Melson, Harold, 
pa L9 6:5 №781 p36-44 =ән Apple |] / 


TINESHARING 

Microcomputer timeshe" 18g: a ceview of tha 
techniques, «s further re sé John ron, 
Kenneth. art 4:4 Aor?) 224-234 4-4 
My Thi -user System, i Design 

Time -sharing/multi-user “+ UR for 
microprocessors. Kinzer, Don, ert 13 5:6 
E YU 499 Multi-user Systems f 


1 г z t fe сей. 
rn hy Mery i pot tige gg ign 
Sen. АЕ? лына # Design 
Tint BASIC 
Adi] mew 1гал&себдет1а1 to limited BASICS. 
Sempronio, Vince. col 2:9 5407? ші» wa 


ТІ 99 


#athemat ics 
Simple math lessons jn test). Lloyd, Robert. 
cal Ш 2:11 Rove? pbO = Mathematics f 


Elementary Equcatton 

Spacewar im Tiny BASIC; navigating through 
Integer BASIC. Beard, Gavid. art Ll 4:5 
May/9 0110-115 ***" Mathematics / panes / 
Programming Instruction 

Tiny BASIC (8 rayiew of Tow Plttaas's Tiny 
BASIE). Rosner, Richard. 4r 11 2:4 Mr? 
024-30 **" Software Review / Longuepes 

ET ing” chip ! t dest 
ut the “do ever p (з your mga 4 
(145-5501 |. E iy ak at іші mize 
р40-44 **® Microprocessor / Mardware feview / 
TOPOLOGY 

Electrauic planimetry ig a 
Lwa-d imens ana T Pret Хате і лах 41. art 16 
8:1 MarBQ gpil4-i22 es Science / 

Seven bridges of A d 1 f Direct cursor 
addressing іп UCSD Pascal, Мааса, Carl. col 
16 5:2 Раб рб are руга / Pascal 

valeing problems ілуде бир variable terrain, part 
І; а ral algorithm „ Jones, Scatt, art 
4: > 2080 pá8-6B *** Simulation / Algor! tte 

Solving рео леа involving veritable terrain, part 
2: agonia] grid’. Jones, Scott. art 5:3 
MarBO p74-82 9:9 Simulation 


ier-controlled tank, Сімесіф, Steve, cal 
6:02 febü] 1044-68 *** Control / hardwire 
£out Lruct (on 

183-30 COLOR 

Се” taak at the 785-80 Color Computer, Haker, 
woody. col ti 6:019 ОМ g333-Mg fe 
Dei ign 

tolor computer from ^ Lo 0: mahe your 
copu tar Т and “Тге|”... Ша. н. 
art 1] 6: мейі р]%4-]50 44% Jjeterface 
/ Analog/Digital Сеен / Joystici 

celonded Calor BASIC Гог the Т85-40 Color 
Compuler*. Siacthuwski, Stan, se 11 6:5 
Маүлі 1236-45 rèr Software Review / BASIC 7 
Lanpiayes 

Three new computers frum Wadio Shack [Model 111 
Color and Pocket). Miastkowsh(, Stan, fr Li 
0 Led 172-190 “** TRS-BO Model ІН) 
[89-00 Pocket Compiter / Hardware Rey lew 

What's ілім Radio Shack's color computer T". 
Ahreng/eL al. art 6:1 Markl 290-130 eee 
5909 / Programming [astruction ¢ Design 


TRE-80 MODEL 1 

іліші їрп 10 computer-assisted instructioo: 
replication of OMA. tchert, Ricnard. col 11 
ЕТ МШ pi58-366 997 Computer Assisted 
Instruction / Animation / Selenica 

Audio meter for ғ 115-80. Miller, Owvid. cat 
5:2 FebBU ol/2-l74 "os Tape Cassette / 
Hardware Bodificatian 

Constalletian |: en astronomy prugran. Бегелімш, 
Howard, col 11 5:3 Marül gpiii-i38 таз 
Astronomy / Education / ЗЫТРС 

rer in compuler music. Но, Hubert. art 
LI 4:7 №19 p158-173 sea Music 

Oist catalog for tha eighties. (ішті, 806. өші 
1 6:8 Мү 65404-40? 9% Utility Program 
ғ Hinidtsk Orive 

Electronic home benking (You can banh on fe}, 
col 6:1 Мі 210 9% ome / Honey 7 
Coapuserve 

Evaluate your Мет onergy efficiency: Conserve 
energy with your.... Beasley, Staball, art 
LL 5:10. ЕТ р250-26) *** Energy / Home 

KNIGHT: а Enight's tour репни in WMSFDRTH*, 
frei, Ulrich. cot L? 6:2 Febi р125 "1 
FORTH / Puzzies 7 Chass 

Mach ing geobles solving, part 1; te Jal-end -arrar, 
а mechanical plan.... Frey, Peter. art 
6:9 Sap80 pliz-jl2 "re Artificial 
intelligence / Pure les 

Machine prohies solving, park FE: direch search 
using cryptar мане ic. rer, Peter. art LI 
5:10 06180 g266-272 “ғ? Cryptelogy f 
Puzzles 

Многу milpulatoe: miisinate hex-a-phobla. 
Witt, Louis. col (1 6:10 ОС 9356-164 
ча "ну Program / Machine қанап 

My TAS-Bü talis to my Сгшышил 1-2. allen, fod. 
art 11 5:6 №080 688-38 tme "Certa! 


Input/Gutput / Cromesmcu / R$-232 
Osikrum TAS-90 rds, MEWÜQS*, ad sundry other 
тігі, Pournelie, Jerry. er 5:7 цю 


аа *** Operating Systems ; Floppy Gish 

ve 

Peek at poke (pokes hexadecimal Ашы Inte 
memory]. Parris, М. eo) il 4:6 dunt? 
р212-# 3 eee Utility Program / Henedac imei 

Radio Shack"s oodifications to the 15-80%. Li, 
Terry. col 5:10 0:80 р182-184 «ee 
Hardware Modification / ROM 

Simple Bose conversions for the TRS-BO. Curran, 
James, col 5:11 №980 р145 ene 
Comertions / Hexadecimal 

Structured programming and structured flowcharts, 
Мих, Gregg. art 11 6:2 MarBl р20-34 
tee Structured Programming / Ficechart 

175-31 performance evaluation by program timing". 
Lewis, James. act L3 5:1 pea 94 
*^ Banchmarr Tasting / [EM 

UPC bar сода with the Contronics 737. Anderson, 
Jen. col 11 8:5 АВТ р228” * fer 
Codes / Printe 


ipata. Eraur cot na 
uec Pu P E T E 


word). 
pal? **9 РЕ} 


APPLE 

Build a low-cost speech-sypnthesi(zer interfere. 
Ciarcia, Steve. col 11 6:6 мб p46-68 
“oe Apple 1I / Voica Synthesia / Hardware 
Construction 

Electron tit jnterferance. Ciaecha, Steve. 
col 6:1 Jangl 248-68 *** Radio-Frequency 
laterference / Appie ti / Mari 

Soma wore ол performance evaluation". На leery 
Car], col Li 5:7 №180 р216-219 тте 
Benchmark Testing / Appie 1) 


CONTRO 

Build the 0050-80: memory eapansion and 
F'loppy-disk control (TK5-80). Ciarcta, Steve, 
col 6:3 Магй! р18.62 еее isk Contrallars 
/ Hardware Construction / тит а 

Cassette interface seitching boa for 
Anderson, Craig. мі 3:11 м get ЕТТЙ 
ase Тара Cassette / Control / Vardeart 
Construction 

Hose in on the rangel. Ciarcia, Steve, col Li 
9:11 AovBO р22-58 *** Contro} / Hardware 
Санабғисіігп / Interface 

Tnprave 135-80 disk operalion: add an жабат 
apse separator, Klima, Ren. co) 6:5 МУ 

02-104 «=. fisk Controllecs / Hardware 

А Гн inn / Minidisk Dr ive 

Percom's Soubler. kelly, Manion. hr 6: a fi) 
2344-3572 eee re Ravi / Disk 
Controllers / Minidick Drive 


GAMES 
EREARFORTM into FORTH, Myller/Milier, art LI 
5:6 АО 150.161 449 FORTH / бату / 
Pragraming Instruction 
Big Five software (Attach Force, Cosmic кн 
and ии invasion). 01110006, Gregg. 


6:9 раї pJHÀ-)BOÓ 9% Software Боа + 
Arcade / Damn 

Laembal: a tele for two. Stewart, George. 
sr 6:12 68 р100-104 "=* Software Mev lew 


f 5mm / алым? 


Сігсів 271 on inquiry card. 


Circle 364 on inquiry card. 


TRS-80° с | 
ы ÀmP Сай Us 


For Discount 
Prices on АЙ 
Radio Shack 
Hardware 
and 


| GETS FILES ACROSS! 


Wilh REFORMATTER disk utilities you can read and write 


ІВМ 3740 and DEC КІ single density formatted diskettes on your MODEL | $ оо 
м? эреп 26-4002 53,439 
REFORMATTER enables you to access large sysiem databases, 2 


improve data exchange with other organizations, increase program 
P ein аайы, and amm сте in dtc етесің | MODEL ІІ $2 20099 
REFORMATTER programs feature bi-directional data transfer 26- 1 066 5 
and full directory manipulation. ASCIL/EBCDIC conversion provided 
wilh СРАМ (ВМ. МР/М ік now fully supported. 
Program Data Sheets, Applicalion Guides, and Machine Compati- 


PHONE (209) 526-1496 


bility Guides available. = € = -. 
Each program $195.00 from stock. Specify CP/M == ІВМ or o Taxes on В Те Sh BE 

CP/M == ПЕС. Order from Місготесћ Exports, Ine., 467 Hamilton EN le Hd IO ае 

Ase., Suite 2, Palo Айа, СА 94301 [ Tel: 415/324-9114 C] TWX: .sShpmenis — 

910-370-7457 MUH-ALTOS C Dealer and ОЕМ discounts available. Franchise 221 McHenry Ave. 

- era ERED PS ва Store 7079 Modesto, Calif. 95354 


„ ооо ELECTRONICS CENTER + **°., 


d 
ГҮН CALL TOLL FREE Е 
© 
e 1-800-228- аф’ -< m 
b Lam 4 ё e 
e up Cal For “Unbelievable” Low Low Prices „аа 3e 
- ws" On These Lines: ыш, - 
е AMDEK MACROTRONICS ез 
Ф APPLE MAXELL = 
ғ“ АТАН! МІСНОЗОЕТ ч 
= BASE 2 MOUNTAIN:HARDWARE e 
a CENTRONICS N.E.C. € 
ә COMMODORE NORTHSTAR е 
ё DC HAYES PANASONIC ө 
Ф HAZELTINE SANYO ә 
ө LEEDEX SYNCOM ^ 
o 


" PIS УОЦЯ TTTITTTTIIIITT, - 
ELECTRONICS PLAYGROUND — 
сёр “ые Е 


Circle 150 on Inquiry card. 


TAS-Hü MODEL 1 (CONTINUED) 


Computern scrabble. foebrig, Joseph. art Ц 
5:17 DecHh p320-351 58% Gases / Strategy / 
North Star 

Computing tha | CHING with а 75-50. dethlefsen, 
Edwin. art Ш 524 Apro 295-102 = 


Games 

ме Demon from Radio Shack. Conper/Ralye. 
м 6:5 Kaydi р148-150 *** Software Ray lew 
/ Gomes / Arcade 


interactive Fiction: Six Micra бот (ак. 114411, 
Sob. of 6:9 “ерді 2436 *** Software 
Review / Simulation / Games 

Life after death. Macaluso, Pat. art 11 6:7 
Wi8l p326-3133 *** Gemes / Mathematics / Lira 

Meching pronigem soiving, part 2: the slpha-Geta 
procedure*. Frey, Peter. art Ш 5:11 №80 

pess-264 #062 Artificial Intelligence / Games 

Microsoft Adventure. 110111, Bob. зг 5:12 
DecBO p$54-2bb *** Software Нінібт / Games f 
Strategy 

Mur!pc's Tower. Юі На, бгр. sr bli 
DecBO 284-85 ет Sol Lvarm Review / Gomes у 
Strategy 

Pirate's Adventure*, Mam, он. art Ll 
5:12 98 р192-212 **^ Games / Strate 

StarFighter,  Bràener, Eric, sr 6:12 рб 
р%86-487 *** Software Review / Arcade / Games 

Startrek 4.0 and Startrek 2.5. Mitchell, жон, 
4r 6:6 Май p3j5g-354 *#* Software Rev len 
/ Gum s / Strate 

Super Nova, (104411, foo, er 6:5 May8l 
р100-110 *** Software Hevien / Games / Arcade 

Ней, the y underground empire (TRS-BO). 
119411; » tr 6-2 FebHl p?262-264 += 
Software Review / Games / Strategy 


HARDWARE CONSTRUCTION 
80119 a low-cost spaech-~syntheciier interfaca, 
Clarcia, Steve. col |] 6:5 Jungi 246-55 
wee Apple II / Үсісе Synthesis / Hardware 
Construct lon 
Butid ста 045-60: wemory expansion and 
floppy-dish contral (TRS-80). Ciarcia, Steve, 
со] 5:3 Міғ8і 536-52 *** Disk Contrallers 
Г Hardware Construction / Minidisk Drive 
Cassette interface aaitching бол for the TR5-BO*., 
Anderson, Craig. art 3:11 Nov78 р160-161 
acm Tipt Cassette / Central / Hardware 
Construct loa 
Compu tar irad тінін, Clarcia, Steve. col Li 
5:12 Dec pá4é4-70 азе Taat Equipment / 
Hardware Construction 
Home in on the range!. Ciarcia, Steve. col 11 
5:11 Моу8П pié-SE ***" Control / Hardware 
Construction у Interface 
1/0 eepanston for Ше Radio Shack 105-80 
lorincipies of parallel paris], Ciarcia, 
Steve, cul 5:5 MaySQ р22-40 === Paraliat 
Inpul /Üutput / Hardware Construction 
1/0 expansion Гог tne 185-00, part 2: serial 
ts. arcja, Steve. 1 5:6 Ат 
peli ЗА ТІН ириса і кф 


truction 


* а — REVIEN 

atrpa Stringy Floppy data-storage systea. 
Carlson, Keith. br Ш ё:11 м 126-110 
**"" Hardware Review / [formation Storage / 
Stringy E 

Micro Ratris Photopoing Light Pen (TAS-80). 
Bray, Stephen. tr 6;3 MarBl pgA-Bg +w 
llardware Review / Light Pen 

fercom's Doubler. kelly, Mahlon. hr G77 ІШ 
p344.352 ase Hardware Review / Gish 
Controllers / Minidisk Drive 

dadio Shock 15-30: on owner's repart. Fylstra, 
Das. № 3:4 Аг? pid-DO *** Hardware 
Қауілы / Microcomputer Syrum 

TAS-30 speaks: uting BASIL to drive а sprach 
synthwstzer. Gargayllane/Fons. art 11 4:10 
ӛсі?9 5113-1272. *** Усе Synthes / 
Hardware Review / 

15-80: Radio Shach's mew entry (nto the persona] 
tomputer market, Morgan, ГАР. fol 2:21 
Nuv77 үйе *** Hardware Review 


INTERFALE 

Mamdi-writor: & video mele рай for the phystcalty 
hamiicaspped. Batie, Howard, arl il 6: 
Der31 р87А4-442 °** Handicapped / Video 
Wisplay / Interface 

ae (0 Ға (ne ranget, Clarcia, Steve. caf 11 
5:11 MovBQ 932-5 *"* Control / Hardware 
Cangtewcthond / Interface 


t titer t ny là | FI 

Ф р Determínsnt n matrix, ynn, 

‘wlan col Ll 5:1 Warg! 6152-1584 «== 
Mathematics / Programeim3 instruct vim 

General interpulatiag yraphics package for the 
TRS=HU*. Солеп/Стоме. art ii 3:11 Моп 
р298-119  *** Graphics / MaUnwmatics у 
Ptptt ing 

Khachiyan's algoritam, part P: рор оа with tna 
aiggritna. flerresford/et al. ari Li 5:9 
SepBü p242.255 «es Linear Programing / 
Mathemati¢s / Algor tenn 

Life after death, Mecajuto, Fak, art Li 6:7 
«ш \81 9326-333 *** Games / Манна іс» / Lite 

Artiple regress ton iet tee ТА5-В0, Жытын, 
Thomas, Ari LÌ Ё:]0 КЕ р430-44/ аза 
Mathematica 

лес differentiation a ba МІР, Nicol, 
Ronald. art 19 6:9 58001 pf@lg-224 = 
LISP / Mathematics / Programming Instruction 


PROGRAMMING IHSTRUCT ION 
BARAKFORTH inta FOATH. Milter/Milter. art 17 
5:8 АО р150-163 еее” FIRTH / Eses j 

Programming Instruct ian 
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75-30 MODEL | (CONTINUED) 


Computing the determinant of а màtrid. Flynn, 
frian. co) 11 &:2 №] 2152-54 eee 
Mathemacics / Programming Instruction 

caper ing TAS-50 graphics. Teager, бога, att 
L2 4:8 Ayg?9 pH?-BM #%#® Graphics / 
Programming Inctructiao / 1-80 

Some notes ом modular assembly pos ae. P 
Lewis, James. art L3 А112 09 р282-226 
wre Programing (ngtruckion / Азиб |у 
Language / Sound Erfeces 

Speeding up 785-80 graphics.  Bokg/Enudgerer. art 
Ц 6:5 MayBl р171-184 tte Graphics f 
ыы ет |. Instruct ton 

Symbolic differentiating а la (157. Nicol, 
Ronald. art (9 БІЗ бергі р216-Ё = 
LIS? / Mathematics / Progrmeming Instruction 


SOFTWARE REVIEN 
BOSS: а debugging utility Гог the 785-80 Model Г. 
Mitchell, Scott, sr 6:8 Аф р401 +" 
Software Any lew 1 Utility Program / Debugging 
Big Five software (Attack Force, Cosstc Fighter, 


and Galany Ievasiand, William, Gragg. sr 
8:3 Sena 0384-06 "е Software Review / 
Arcade / Games 


Combat; t tele-qame for two. Stewart, George. 
sr 6:12 Decl р100-Ң4 "es Software Review 
# Бал» / Strat 

DOS ius: douhle-density operating system for tha 
185-80. Kolya, Yvon. s^ 8:7 JiBi 334-34] 

ere Software Review / Operating Systems / 
Minidisk Or tve 

Dancing Deacon from Radia Shock, Cooper/kolya. 
sr 5:5 MayBl р148-150 *** Software Sev lew 
/ Genes / Arcede 

Datahandier from Miller Kicrotomputar Services. 
Richardson, Allyn. sr 6:11 Nowàl р138-190 
eee Software Review / Data Base Management / 


FORTH 

ЕКНВА5 (TRS-50 Model I/II] enhanced oparating 
environment and BASIC). Kelly, Mahlon. sr Ll 
6:11 №91 p342. wre Seftwara fav taw / 
Operating Systems / Utility Program 

ТАУ, a ТЕ5-80 utiltty program, Lj, Terry, oF 
6:2 Раб р202-2 wer Software Review f 
Utility Program 

Infinite BASIC and Infinite Business. Mitchell, 
Statt, te 6:2 ера р95-100 "із Software 
Review / Utility түген / BASIC 

Interactive Fiction: Sia Micro Stories. (18417, 
баб. sr 6:9 бәрі! рӛЗЕ tes Software 
Review / Simulation / Games 

Microsoft Adventure. 110811, Hob. sr 6:12 
[есй p264-266 *** Software Review / Сааб / 
Strategy 

Microsoft Editor/Acseebler Plus. Carlson, Keith. 
se 6:8 AugBi р298-400 -tte Software Ray len 
/ &sseebier 

Misosys Software's DESKMOD: put Radio Shack 's 
Editor /Acsest ler on Atak. Hughez, — Xr 
6; 1 2146-48 =w» Soft 
ПІ Жі / Bssesbler pr ла 

Morisc's Tower. Williams, Gregg. м rld 
DecBO р04-86 tes Software Review / Gies } 
Strategy 

ürchestra-B0. oem ar Gill. "ovili 
р254-272 е” Software Review / Music 

Pascal-BO. Archer, Бам]. sr 6:17 Decl 
nes за» Software Review / Ғана! f 


Comp i ler 

Radio Shack FORTRAN package. Папе лы, Tim. ar 
Lå 6:10 eral pH6-] не Software Rev jew 
7 FORTRAN 

Starfighter. Grammer, Eric, yr 6:42 Decal 
pi66-368 tse Software Review / Arcade / Games 

Startrek 4.0 and Startrek 3.5, Mitchell, а. 
tp 6:6 Anal p352-154 ter Software Review 
/ Games / Strat 

Super Move, 14411, fob. se 5:5 MayBl 
р106-110 #88 Software Review / Games / Arcade 

Super STEP (ТЕ5-80 utility). Robbins, Stanley, 
sp 4:5 Маун! р245-252 *** Software Review 
{ ЦИН Program / Debugging 

Zork, the great underground espire s). 
L'ddil, Bob. sr 5:2 FebHl ро?ы-ры әт 
Software Raview / Gams / Strategy 

TRS-BO MODEL ИГ 
Guild an urrlimiLed-vocatulary ME а ds 
Сатса, Steve, ізі if 6:9 бергі рзв-50 
see Voted Synthesis / ilardnare Comitruct{on 

РОС: 4 deta manager for beginners, Swanson, 
Paul. ТЕ id 6:11 чм рд1ё-262 === 
Data Base Menaganent / [nventory / "rsgrameing 
інбігуі ig» 

Three he» compulers Froni Radio Shack (Mods! LIT, 
Color and Pocket]. Midstkomski, Stan, hr LÀ] 
5:0 (5160 pi/2.180 *** 195-80 Color / 
TRS-80 Pockal Computar / 'lardware Review 


TAS-20 POCKET COMPUTER 


Фару ice! analysis for the 105-50 pocket 
ерні a Забит, Mie, cod Lt 6:1 ды 
88-194 "e Maltemetics / Pourier Tranaforms 
/ Чал 10 Compu Ler 

Thieve йти computata frac Radio Shack (Mosel 11), 
Calor and Pocket). Miastkowtki, Shan. hr L] 
5:10 05120 р171-180 *** 7345-80 Mode! [11 / 
715-50 Color / Hardware Rev iow 


ПЕ GATES 


Interfacing TTL ko в Жай current М0. Asian, 
№3. col 4:2 Feb/S$ 2150 "7 interface / 
Printer / 9-00 

Look what you can do...with of edge ap д Cue 
[m6-ztandard wien of (C3). Tenny, Ralph, art 
Ё:й Aug?? 2120-26 ^*^ Integrated Circuits 

Sone musings on Boolean algebra”, 

Bunce /Schwarte. orl 3118 Fone 25-29 Аа 
Малата іс / Design 


TTL GATES (CONTIMUED) 


ТІ loading considerations.  Tomalesky, Grey. 
art 2:2 „Ё@®7? pi22-124 *** Design 

What's an ISL (1 squared 117. Steedaq, Terry. 
art БІР А976 pB4-86 *** Electronic 
Circuits 


TURIMa MACHINES 


шін your пий Turing machine. 911145, dames. 
art 13 6:4 Aprl р122-146 99” Hardware 
Construction / Definitions / Computer 
Ins truct ioa 

Designing a universal Turing Machine: В software 
approach, Munnecke, Тома, at 13 3:14 
ести р26-30 *** Design / Computer 
Instruction 

Universal turing machine, Мі ёп, Jonathan. art 
1:16 Dec?7$ 2118-19 *** Computer 
instruction 


Serial interfate*. Lancagtar, Don. art 1:1 
50875 „37 че Seria! {пру Аим J 
Interface / Paratie Input/Output 


X 

Нея 16-545 operating systems, 07, the search for 
Benutrerfreund|ichkeit, Morgan, Chris. ral 
6:6 пб] рб-10 *** Operating Systems 

Üpsrating systems: let's have some UNTE- inspiret 
software. Howell, Jim, col 4:9 3973 
р82-63 *** Qperating Systems 

UNIX operating system and the КЕМІ standard 
Operating environment. Gragnbsrg, Robert. art 
EA Jungi р248-264 бе Operating Systems / 

Ni 


UTILITY 


PROGRAM 
ADA-3 emulator for the Наға! іле 1500, 
Shoemaker, Charles. co] L3 6:4 
p304-300 «er Terminal / CP/M 
BASIC cross-reference table geerrator. 
Englander /Eng lander. cot 11 4:4 Ageia 
р1%-192 iMSAI / BASIC 
баға 1109 {converts object code to BARIC data 
atatements). Hunt, Dantei., col 11 6:2 
Marül р216-222 *** Conversion / BASIC / 5% 
Direct iegact of the computer (using a lina 
printar im place af а stamp} . ord, 
Richard, col LÀ) 5:3 MarBü р185-187 *9» 
қ рн Кз үү — 
ile catalog «үзі for astail. 4 
Edward. art L& 6:5 Maylll 0208.42? тт» 


Pascal 
Farmatked ram (шір For the KIM-1.  Ezard 
алгана. ii ығ Мауйо 0190-1943 <6 


КІН 
LIST - а source-listing pragrám for tha С 
language. Taylor, Jeff, co! LÀ 8:6 шл] 
Ё -256 wee C Prograsming Language 
Label and file program, Carpenter, Andres. col 
1 4:4 Арғ79 p222-22] *"** Business / АТМ 
Un the teportance of backups (Includes a Pascal 
utility to recover files), Helmers, Сағ). се? 
Lb 4:8 Арг79 рб+ *** bBalntananca / Pascal 
Picking up the pieces Ma a Rit of 
g rtors а disk]. ну Alfred. art 
[1 ato Geers pJé-Bb *** Floppy Diak Drive 
) Minidisk Drive 
Sweet auto line (automatic Tine — ing)”. 
Nico, Маса. art L3 2:2 Feb77 plg-20 
wre ИА! 


Tiny Pascal source creator, Phillips. Thomas. 
co! Ll 4:7 №19 М 99 Pascal / 
Morth Star 

Turn your COSMAC VIP inka а frequency Coudker, 
fod ia, Andrew. orl 13 6:2 Реа) р218-321 
чен Frequency Counter { COSMC 


5800 

6500 Salnctric 10 printer program, бБш2луп, 
Fulvin. art L3 2:5 Аа?! рый-42 М» 
Printer / 1BM / 6800 

6800 program reincator*. f{erpenter, Andrew. cal 
11 2:11 Nov77 pig? “re 6800 

Jack and the eschina diebug...oe reading the 
[races of a wild mapras Grappe | /Piemenway. 
art 2:12 (же/7 pS8l« **9 Debugging / БЕ / 
їка 

Software contralied i200 bps awdio tape 
interface. Helmers, Cart. art 12 2:4 Apri? 
р40-4% 94% Interface / Tepe Castette / 6800 

Тек loader routine. @erenbon, Howard. co! 13 
419 Sep?9 3c pM т 

Thaagaan Tister (for progrsms). Thompson, 
кеі. col L3 1:14. 00176 299 **9 НІКІ / 
6400 у Printer 


amin 

Айс some BARC tà your ШӘП, Homerton, Charles, 
art L1 2:9 feb)? 9132-139 *** Programing 
Instruction / 

Critique of self-modifyirng code. Newcomer, 
dagh. сой L3 7:5 dunt? pliz-115 es 
Programing baptrucklon / 8080 

Machine code relocator for the 8080. вал, 
Lear, art 11 2:? Jul? 09-4; * 50 
Programming Instruction 

Re locat ing ауыса Softeare, Lipham, йл, 
art L3 5:1 JanBü 5180-1927 "ее БОО; 
Programming Inateuction 


APPLE 1I 
áppié Panga) crozg-cuáfaranca. Weodhead, Koberk. 
Bin 6-10 (ет píl9-479 ter разга] / 
pie 
Fenérating pragrams dutomstically. Jacobs, 
Jacob. art 1) 6:22 рса] р352-362 **° 


Apple I1 
List Pager {Apple 11 ПТУ), Lovett, Allan. 
ei x 5:10 (сі 92 *** Printer у 
pis 


UTILITY PROGRAM {COMTIMUED) 


HARDWARE CONSTRUCT ION 
Pick up BASIC by PROM bootstraps. хле лее, dim 
art L3 f:l dan?? р50-61 өз р! 
Мейіг / Hardeare Coastruct ion 


INTERFACE 
Software controlled 1200 mpi audig tape 
interface, Helmers, Cari. art 12 #:4 Agr}? 
рій-48 eeo interfere / Tope Сауна / ЫШО 


MATHEMATICS 

Complea number subroytines. Harlow, Wil} tem. 
cat (1 5:11 Қо plié-lig + 
Mathematics / BASIC 

Formatting dullars and cents. Palenia, Les. coi 
LL 2:0 МОЕ рб tre Mathematics / РЕТ 

тыз ИР /aMAT K-79 symbolic math system. williams, 
Gregg. sr 5:11 ач 0 р124.124 van 
Softwhre Review / Mathematics / Education 


PROGRAMMING INSTRULTTON 

ҚМ some SARC to your МӘС. Hieeeton, Charles. 
art L2 2:2 Feh?? pi32-I38 *** годе (по 
Instruciion / 8080 

BASIC formatted output (PRINT USING subroutines}, 
Boch, william. art Ll 5:7? 25680 »176- 
гое BASIC / Progeamming Instruction 

Critique ef Mta i а Newcomer", 
юзер. col L3 2:6 dunt? р112-115 4%» 
Programming [Instruction / 

Machine code relocatgr for the 3080. tolman 
Leor, art L3 2:7 ш177 292-й % 8080, 


Programming Instruct hon 
fe locating ТАЛАСТЫ ТАТЫН Т 
ізі. 5! 180 ріВ0-192 ее 5080 / 
Programing Insteuccion 
SOFTWARE REVIEW 


Ateri's Teleliak І, Flint, Glen. sr $650 
icti 686-90 *** Software Review / Әмет / 
Terminal 

8055: а debugging welitty tor the 705-80 Model і. 
Mitchell, Scott. ег 6:8 cT wee 
5pftaare Raview / De ing ¢ TRS-80 Hodei I 

ЕМЕВА5 (TRS-EO Model 1/11] enhanced operating 
environment and BASIC). Kelly, Mehlon. sr hi 
6:11 Noval pM- ese Software Review / 
Operating Systems / 705-00 Model 1 

TRV, а TR5-80 utility program. Li, Terry. Sr 
Бі) FebSl р202-208 *** Software Review / 
ІН5-40 Mode! J 

опа Ка BASIC and Infinite Business, Mitchell, 
Scott. ar 6:2 FebBl 296-102 =+» Software 
Review / TR5-00 Made] 1 / BASIC 

Misosys Joftmare’s 0150000: put Radio Shack's 
Editar/Assemiler on disk. Hughes, Steve, Pr 
5:9 epi) р146-180 **" Software Review f 
TRS-A) Model I / Asseabler 

heformatter for CP/M and 10M Г]орру disks. 


I 
Super STEP (195-90 utility). томы, Stanley. 
xr 6:5 Мауді р248-2 Safteare Rev tee 
/ TRS-HO Model I / Debugging 
m5 [МР /muMATH-79 symbolic &atb spttes, william, 
Gregg. sr 5:1] ұй0 p328-338  *»* 
Software Review / Mathematica / Education 


TRS-00 МООН, T 
3055: » de Ing utility far the TRS-BO Made! T. 
Mitchell, Scott. s^ GiG Аб: ріп fee 
Sol lare Review / Dalugging / ТА5-80 Model 1 
Dick catelog for the eighties. 1148911, Bob. col 
11 5:5 мейі рй04і-007 *"* Mintdixsk ее 
# (W5-00 Model | 
[mias 1115-20 Modal 1/11] enhanced operating 
environment and BASIC). Kelly, Mahlon, «sr bl 
ЕН №401 р342-160 re Software Review / 
Operating Systems / ТЕ3-80 Model | 
МУ, а TR5-BO utility program, L5, Terry. Яғ 
6:2 Нн ра» каг Software Ruyiew / 
785-50 Model | 
Infinite BASIC and infinita Business. Мр ЇЇ, 
otl, Че 6:2 Ға p965-lüg ##% бағаға 
Review / 105-80 Modal ] / BASIC 
Memory manipulator: eliainate Miesa aie 
With, Louis. cat tb 6:10 0081 pJ58-J64 
eer 705-00 Madek 1 / Machine Language 
Miko&y& Software's ОГК: рої 34010 Sháck's 
Editor fAsseniler on disk, Hughes, Steve, Sr 
6:9 бері р146-М8 е» Software Review f 
115-20 Model 1 / Assemblar 
Peek at poke [pakes паһайег mal та 185 inf 
ағлағу). Parris, M. sol Li 4:6 Jun? 
p212-213 *** TAS-40 Model Т f Надаль imil 
Super STEP (195-90 oe ты Каро іа, бау, 
sr 6:5 MayS) p?48.252 ав Software беген 
{ 175-80 Model 1 / üebugging 
y1c-20 
Commodore (ІС 20 microcomputer: 4 low-cost, high 
performance...comuter® , william, Gregg. 
LL 5:5 Мауді 556-64 94% hargar Rév ine 
VIDEO CONTROLLER 
Inte] 827% CRT conteyiler. Тетмме, Garis, art 
4:8 May/8 pl30-148 4% Hardware Rev len 
Single chip video zonirghler. Hass, Bab, art 
4:5 Map?S pS2-75 *** Integrated Ciíreuit& / 
Hardware Review / Design 
VIDEO DISK 
What do you do with à vidan diskt. Buchanan, 
Martin. art ]:12 4576 pitie "e 
information Storage 
VIDED DISPLAY 
Colorful future of persona? computióg,  *ielmers, 
Cari. col 2:10 00077 phe *5* Egter 
ұға { High Resolution Graphics / Color 
splay 


УТОЕО DISPLAY (CONTINUED) 

Future trends іп persona) computing, Morgan, 
Chefs. tol 6:8 Aprfl mos ғ. Future у 
Нін!416і Orive / Osborne 

GRAPH: а system for television yraphics, part 2 
{8090 epde)*. Webster/Youny. art 11 3:6 
Чив?В р158-165 "t Graphics 

Separate your sync (how to жә ?у п TY manitor). 
Rosen, (avid, ari 2:1 Jag?7 p92.93 е.” 
Hardwire Modi? ication 

Solving the решать of international televisjon 
standards. Теһітеп, Е. dom. to) 7:4 Арт79 
р152-151 tae Standards 


6500 
Build this video display terminal. Anderson, 
АРҒЫ. art L3 1:18 mo?i рі06-110 ee 
Teresina) / Каепмасе Construction у 


808) 
Vector graphics for raster displays. Бонч 
John, art L3 5:10 (ct p285.293 ча» 
Graphics / 0060 


APPLE II 
Widee keyheard and display pae. Felrzacski, 
Marb, hr 6:7 Ji" o Б 9% Hardware 
Review / Apple ІІ 7 wird 


CÜNTROL 

Wild a staple vidan Switch. Haligren, Aichard. 
607 6:3 Karl р234 *** Hardware 
Construction / Control 


DES TOM 

Atari tutorial, part 1; the Wi tist. 
Crawford, Chris. art 6:9 Sepil р264-300 
esk Atari / Design / Graphics 

tatting to кн your moniter, Malpiar, Ron. art 

Ыы №00 pz06-217 * Design / 

5 "ars f video hi Е] 
wplifiad theory of v graphics, part 1. 
Watson, Allen. art 5:1] Havid Ar 18g ++ 

Graphics / Design 

Simplified theory of video graphics, ne 2. 
Watson, Allen. art 5:12 0680 9142-155  *** 

oler Graphics / Design 

TÉ colar graphics*. Lancaster, Don. art 1:6 
Feb76 952.53 "әт Calor Graphics / Design 

Tick... Tick... Tick... 8oooom (safety problems with 
аы || TV sets). Jazombsk!, W.B. col 3:4 
Apr?S 9154-155 *** Dasig / Power Supply 

Watarioo Wf eodulator. fanis, Walter. art J:i 
Jan?’ pis "ar Interface / Design 

Wat's in 4 video display terminal?. Walters, 
Don. art 1:7 Har p?H-/9 *** Termfna! } 
Design / 


MARDWARE CONSTRUCTION 
Add Cursor control to your ТУТ 11. McGahes, 
Thomas. art 2:7 ч177 р172-123 + 
rdware Construction &ybaard 
NAH ТҰ readout un parme 
microprocessor. 59199. Robert. art 11 1:12 
075 p66-7) "4 Hardware Construction 
Build a simple video switch. Hallgren, Richard. 
tol 673 Мага) ҰМ *** Hardware 
Construction / Control 
Build à tetevision display. Gantt, С.Ш. art 
1:10 Jun?é 215-21 +%4 Hardware Construction 
84116 an cicilioscopa тана interface*. 
Hogenson, James. art 1:2 Oct75 gu. 
wee Hardware Construction / Interface / 
Graphics 
Build this video display terminal. Anderson, 
Alfrad. art {1 1:15 Жоға pIDG-llB *** 
Terminal / Hardware Constructian / 8800 
СТ-1094 wil. Hogenson, James. hr 1:5 даа 
р92-95 +è Hardware Review / Terminal f 
ü T Ане іш displays) 
ig ite opp (graphic displays), 
Қым, Sumner. Тәр 1:3 №%75 р46-4? Өн 
Graphics / Interface / Mardeare Construct lon 
GRAPH: а systee For television graphics, part 1, 
webiter/Young, art 3:5 Мау? p6žl-}) += 
Interface / Hardware Construction / Alkalr 
Let your fingers do the talking: add a noncontact 
touch xcsnmér,... Сід (а. Steve, col 11 
3:9 4976 р156-165 *** fagut/Qukput / 
Hardware Construction 
Micrograph, part Ё: vidwo-display processor. 
Booch, Ё. Grady, art LJ 5:12 Oean 
р120-138+ еше Color Graphics / High 
Resolution Graphics / Hardware Construction 
Programmable character gsmerator, part 1: 
hardware. Weinstein, Larry. art 3:5 May7B 
070-9] *** Interface / Hardware Construction 
/ Character Generator 
ТҰ oscilioscope (building a display amd using 17 
аа test instrument). Barbier, Ken. art № 
ЖМ? 852-57 %%9 Hardware Canstrection / 
Test Equipment 
Yew your television set ар à «ideo monitor, 
Loos, Timothy. art 9:2 Fen?d ри te 
interface / Hardware Construct ban 


HARDWARE REVIEW 

ET-1024 kit. Wogenson, Jemes. hr 1:8 Jan? 
р92-95 es pardware Ане ие / terelni} / 
Marduarg Consbructinn 

Convert. your TV sat to a viden monitor. PFylshra, 
Dan. ach 3:5 May7h piče *"* Interface / 
Hardware Revise 

MERLIN video interface adds а visubl dimension to 
your Altair nc TASAL hr 1:1% Wov76 p&2-64 
oe Hardware Review / interface / Altair 

Matron ALT-256 video board (product description), 
tuple, Gary. № 3:5 May?B pz4-3à *** 
Hardware Aeview / High Heselution Graphics / 
5.100) Bus 


n ren pom раппке, Mark, h 
icr p «1 1sp lay. e, Mark, hr 
$:11 Моча 195.202 sas Hardware Review / 
High Respiut!on Graphics / 5-100 Bus 
Processor Techno!ogy VOM-l. Andercoa, D. fr [а 
1:16 QDec?b p36-39 ее Иасфиағе Review / 
Using the Polyarghics vitto intarf 
5 е PolyMorphics v nterface. 
Were Vaf f, Wayne, art 2:12 bec? 040-132 
oe jnterface / Hardware Review 
¥idax keyboard and display enhancer. Pelrzaexh!, 
Mark. Hr 5:7 40101 pX4-355 “ее Нагйшлге 
Review / Apple ІІ / Кеунегі 


n INTERFACE — 

Build am osctillogcmnpe graphics іліңгіісе?, 

Hogenson, Jump. art ІЗ 1:2 05:5 $70-N0 
++ Hardware Construction / Interface / 
Graphics 

Color displays cm hiach and white televalon sets. 
Bain, Steve, art 2:2 Feb]? pi4-48+ ana 
Calor Graphics / Interface 

Comments on the ЯҒ antey method for videa 
monitors. Wiseman, Victor. gp? 1:18 Dec7H 
р202-204 ere SH / Interface 

Convert your TY sat to а video шоп (ое, Fylatra, 
Dar. arl 3:5 Мау?Н 022. 4%» Interface / 
Hardwire Rav (ew 

Digital ferdbach loop (graphic displays). 
Loomis, Sumer. Jet 1:2 №075 pá&-4) «m 
Graphics / interface / Hardware Construction 

GHAPH: а system for televtslon graphics, part 1. 
Webiter/Toung. art 3:5 May/B pb2.77 += 
interface / Hardware Loastruction / Altair 

Handi-writer: а video note рай for the physically 
handicapped. Satie, Howard. are 11 6:12 
DecBl p474-482 ter Handicapped / TNS-BO 
Model ] / Interface 

MERLIN video interface adds a visual dimension to 
your Altair or FMSAL. br 1:15 МұһМ 2-54 
ы at meth Review / и Ый / pr 

Programmable character generator, part 1: 
hardware. Weinstein, Larry, әгі 3:5 Му? 
р79-90 *** Interface / Hardware Construction 
/ Character Denerator 

Televison interface. Lancaster, Don. ert Lt? 
0075 р20-32 *** Interface 

Use your television set 55 а video monitor. 
Loos, Timothy. art 4:2 Feb?@ рйб-54 ma 
Interface / Hardware Construction 

using the PalyMarphics video interface. 
Menzlaff, Wayne. art 2:17 Dec7? р130-112 
eee Interface / Hardware Rev law 

Waterloo AF modulator. Banka, Wattar- srt 8:1 
J&n78 p94 *** Interface / Design 


PROGRAMMING INSTRUCTION 
Aber! tutorial, part 4: dispiay-Vlat lotarrupts. 
Li & (кі 


Crawford, Chris. art 
2166-1065 99%? Atari / Programming Instruction 
/ Graphics 
ын eal COR ge nal ы э 
78 p94-1DQ 995 Input/Output 7 raming 
Instructian 


TAS-50 MODEL | 
"мүл à [m т pad or Метт» 
andicapped. Satie ard. ar : 
Decal 474-482 **^ Handicapped / 185-80 
Model | / Jaterfaca 
VIDEO DISPLAY GENERATOR 
Micrograph, part 1: an Instruction sel far à 
raster-scan display. Booch, E. Drmiy. art Li 
5:11 ЖоҰб0 рбі-82% ае Color ürapbics | 
High Resolution Graphics / Gesign 
dace A byte (virtual 
ve your micro à esgabyte (vir 
techniques). Grappel, Kobgrt. art 2:7 milf? 
р?8-81 **^ ipn Storage / Computer 
Instruction / УЧР Memory 
Virtual mancry and ҰЗАЙ for eicros. бе, 
Merk. col 2:11 Now77 2204 *** APL у im 
Storage / Virtual Memory 
Virtual memnry for an object-oriented 1 age. 
Kaehler, Ted. art 6:8 А1 p37B-38/ *** 
k / Virtual Memory 
VOICE SYNTHESIS 
Apple audip processing. Crass, Mack. art 12 
i15 AprBO p212-218 ""” Hardware 
Construction / Apple 11 ? Audio Processing 
Articulate automate: an overview of aice 
&ynthesis*. Fons/Gargapitano, art 11 6:2 
fual р166-187 з=” 
Build à low-cost tpesch-synthestzer interface, 
Ciarcia, Steve, col Ы 6:6 упа рќ5-68 
one agp ie 11 / Hardware Congtruccion / TRS-30 


Mode} 
Autid an unTimited-vacabulary tpeach үи, 
Ciarcia, Steve. co? М 6:9 Sepa) pi5-SU 
вае Hardware Construction / TAS-BO Model [11] 

Closer look at the 71 Speak $ 5211. Vernon, 
Peter. art 6:4 ӛреді 2150-14 +»e Degiga 

Computer spoerh: an update. лімде, Wart. co 
6:2 Ғеойі ph-lZ **" Handicapped 

Dissecting the ТІ брез and Spelt. Rigsby, 
Michael. art 5:9 55280 рамы ee 
interface / 

Extremely low-cost computer voice метром 
syste, Anderton, James, art 11 6:2 Рея! 
636-43 ээ» Design 

friends, humans, amd countryrübots: lend me save 
eer: (computer speech). Rice, D. Lidyd. art 
1:12 биц78 016-29 *** Design 

fupctianal specifications “Te "me Brew Yoder", 
Weimers, Carl. cul 1:2 [Xt pi eee 

TR8-HQ «рай: чека SASIC ta drive а speech 
&ynthakirae, Gr gag Пало/Ғола. srt LL 4:10 
06178 р113-12 ае 1705-60 Mode! i £ hardware 
Review / 
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VOICE SYWTHESIE (CONTINUED) 
Taik tu mal & voice із your computer far p35. 
Clare ta, Steve. col LI 14 Јип7а 2142-15 
E. wate re Construction / Analog/Digital 
rtu 


Time Мар come fo talk. болғ, Wirt. art. 11H 
№2376 p25-3] *** Herdeare Review 

Voice for the Apple without extra hardware. 
Рауға, Robert. art L3 6:11 Neyl 9499-50) 
ewe Digital Audio / Apple ПІ 

Vetrar vocabulary. Gargagi{ans/Fons, сот 6:6 
Jun&l p384-39] %еа 755.80 Mode! | 


Aids ta the dirsct reception of weather satellite 
photographs. donnston, Wiliam. col Sri 
48090 nl48-153 twe 

De 't yourself weather pradictions*. Firth, 
Michael. art 1:16 [9578 662-659 =т= 
Control / Hardware Construction 

Graphic input of weather data, Smith, Stephan, 
art Li 4:7 50179 р15-№ *** draphica / 
Input/Output / Sclence 

furricanea tracking. Balley, John. co} Ll 8; 
№181 pl20-132 + Worth Star 

Sanie иран for the hobb 1st. ак. Matt. 
art LI 4:7 30175. p120-132 

‚ Anaiog/Diptta' Circuit / hectare hcm 


Hobby unwrap Seiriing, Иер". zen 4:5 Му 
pé18-219 "^ Jjapdwarg Consteuction 

Dane -s iced n pf wire p sockets, Rapt, 
iras. art 2:9 Sep7? p54.55 "^^ Hárdeare 
Construc tion 

m pates on wires wrapping. Helmers, 

art 1:5 dJan7B p56.59 тай Hardware 

и. ay 

кес dongy us mini aire wrap Vhompson, 
Roper, art LiB Аре76 эга! ane Harder 
Construc t lon 

Secret of але wirs атар boards. Lerseth, 
Richard. art 114 Oec?5 pl? ?*** Hardware 
Construction 


Tip for Aw wiring pencils. Burhans, Rw, art 
1:15 жа» Hardware Construction 

Wire-wrappin * prata-systes techniques, 
Mangiert, Ádolph. art 6:5 Мауүйі р152-170 
*** Hardware Construction 


WORD PROCESSING 


Don't ignora Ёма high a^d...n* ту seerch for 
manuscript editing paradise . Welmers, Dari. 
col 3:3 Mar?® pét *"* Teat Editor / 
Publishing 

Five spelling-correctiqn programs for Lor ed 
systems. Lenmons, Phil. ar 6:11 Mowi 
p434-44B ее Software ty / а. 

Four word processors far the Appie Jl. 
Carlson/Haber. sr 6:6 шой "9176-204 oon 
Software Review f Apple II 

Micro word procesiogr. Wierenga, Thmran. co? 
411 44579 0176-178 tèt Software farie 

Du tha virtues of alt a aditnr. Welmrs, 
(am, c th] №у7а 06+ **9 Tent Edit 

Ward sei th dd or North Star word НЫ 
РИ КАШ ЫКЫ ТУ Бе 
Software Елтірі / СРИУМ / North Star 


Writing with а date-basa nt syskem. 
Brant, Edward. art 6:32 уйі pl1B-34 tee 


Data "ase Manageasnt / Writing 
ITING 


Five өре -— "e for ee 


d la til 
pájé-44g эт рын дей í Word 
Frocassing 


X or к [abbreviations aad uma: Pashka, 
Manfred. ert 1;5 41786 ры 
Definitions 

Ұн from the lectern; «hat's wrong with 
technical eriting today], Barnum, Cárol, aot 
6;11 Коё) р409-412 еее Higher Éducation 

WRYTE For BYTE. Ryland, Chris, art 11 ӘБ 
44-47 йр 

What is good Oncumantabion]). Howard, Jim. art 
6:3 Maral pl32-150 ғ Gocumentet lan 

What's wrong with technical writing DOM ae 
Morgan, Chris. col 5:12 бес) 

" om batting me 

rifting with @ Zata-base rijg ^ 
ürent, Edward. art 8:11 № a че 
Data Basé Management / word cda sa 


ит 
UNIL араға та syskew мк іле ЛЕНІ standard 


aperat Ing Emvieonment, Greenberg, Robert, art 
E мой] p248.754 "s (peraiing System é 


ея ALTO 


Ksroa 6150 computor. НА: Гот, Thomas, art 629 
Sepal р54-68 *** Microromouler Syatae / 
Netwprks / Ethernet 


Addition and subtraction: rhe (BOF versus tho 
ZBO. dereit, Stephen, col 8:1 Mardi 
6024.-224 488 Binary / ММ / Марам ics 

Aleoct optimum 200 meaary kad) program. Rami, 
lea, co! 13 6:9 Tephi 912.434 ча 
Mery 7 Test 

Alpha locking n А меги (uggercate ty Iowarcass 
conversion). Lewis, M. 5. col 43 5:5 Маун 
pi$?-154 "4% Convsrs(ank / Programming 
Instruction 

Big board: a ІШІ system (^ kik Jore. рондаи, 

vid, he LJ 0:9 Segal №5756 в 
E Rev Гем, / £31 Boliding / Microcomputer 
ste 

Lirtwtt for 24006, uding, Ripert. ar} 1:1] 
Sep/b p&2-7l *** Wicrnpronessor / Hardware 
Rev Vut 

Compute music: д боч tutorial. МУ, 
Thomas. ігі 11 6:3 Мага pJi7-132 bbe 
Music 7 Hardwire Construction f£ Design 


1-60 (CONTINUED) 
пач with UCSD Pascal and the Hip!ot platter. 


Stork, danas, art Lb 6:10 (сені р214-246 
wee Piatt ing Ё Pascal / Platter 


Eachange 4valustor for comuter Chust. 


Speackian/Spracklen. art £3 3:11 Кома 
216-28 «ее [лаң / Programming Instruction 


Expanded digita) voltmeter [Add more im. + tp thg 


Cocktail). Clarcia, Steve. cx] 
Jan?8 237-54 *** Test Equipeent / Hardware 
Construction $ Interface 


Exploring ТЕЗ-80 graphics, Yeager, George. srt 
L2 4:8 24979 р82-84 see Graphice / 185-80 
Model [ / Programming Instruction 

First steps in c — chess programming. 
^ жк = өл, art {2 3:10 [с7а 
pB6-Sd «ез (тая / Programming Instruction 

м — the 280 ұлан address. Soderstrom, 
Randy. tol FebBl p288 *** Hardware 
Modification 

Keyoasrd inpyt software Тағ the 280, Naecon, 
Kerry. col 4:11 Wow?) рі92-193 ӨР 
Keyboard / Input/Dutput / Programming 
Instruction 

Micrgioft Softcard. Peletartk!, Mark. Be 13 
&:11 Ңоуй1 р152-16: t+ Hardware Review / 
Apple It / CP/M 

Operation codes af the BOBO, 8065, and 260 
pracessars. Нагте 11, В, Martin. art 5:1 
а р194-20) *** Programming fastruction / 


| aaas 
Password gratection far your compute 
&reindlar, Я. Jordan. art L3 as Мат? 
p194-195 тіз Security / Programing 
Instruction / 8080 
Proposed microprocessor Software standard, 
Foreantax/Laitch, col 2:7 Wulf? ұй» eee 
Standards / Microprocessor 
Relative subroutines for the 180. Eitsi, Demis. 
co! L3 4:12 Dec?8 рВ? еве Progressing 
Instruction 
Three microcomputer LISPs, Levyjen Bonar. ar 
5:9 Sep! p388-412 «ға Software Review 
Ё LISP / Benchmark Testing 
Use a relative subroutine cal! for relocatable 
280 programs. Losey, George. col L3 6:10 
Oct! pié6-371 «ае Progreaming Instruction 
1-80 in paraje] oue Tm aj (нег, 
fob. art 3:17 0178 „03. * 
Microcomputer System / = 
280 op codes Гог an Bond aspemblar*. 
William. art 6:6 3280 254-84 see ee a 
Assembler / Programming Instruction 
ІІ table iookup. McCloud, Thomas. cot L3 6:6 
dunB] р168-174 se Prograonin instruction 
780 user tack emuistion, Gelder, Aim. co! 
LJ 5:1 Чапо p208-210 *** Programming 
instruction 
4 1280. Hashizume, Burt, Ar 1:12 Aug?é 
-jð ***" Mardwara Rav iaw / Microprocessor 


1-8000 


"ER eat vp s ai 


Build a -based control computer with BASIC, 
part 1. Ctlarcta, Steve. co! 6:7 №18 
rm. d ore Microcomputer System / Contra! у 

ardware Construction 

Builg в 18-based contro) computer with BASIC, 
part 2. Ctarcta, Steve. co) Ll Ё:Ё А 
p50-22 "ға Control / Microcomputer Systam / 
Hardware Construction 

30119 кл көлімен ЕРАМ to Clarria, 
Staya, cal 6:10 cti 26-48 зе 
EPROM / Hardware Construction ш 


BUILD YOUR COMPUTER BREADBOARDS 
& INTERFACES FASTER AND EASIER 
WITH NEW VECTOR PLUGBORDS 


New RACK MOUNTING CAGES & ENCLOSURES AVAILABLE. 


Everything in this ad is available through distributors 
or factory direct, from stock, if not available locally. 


748010 


December 1961 © BYTE Publications Inc 
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4610 series — for STD-BUS- 
WW, solderable and 
unpatterned models. 


4608 series — for Intel/ 
National SBC/BLC 80-WW 
solderable, аг unpatterned. 


ВВ04 series — for 5-100. 
Five models available. 


4607 — for DEC 151-11/ 
PDP8-11, Heath-11. 


4609 — for Apple Il, Super- 
Kim, Pet Commodore with 
Expandamem. 


4350 — for TI 980 
Computer. 


4611 series — for Motorola 
Exorciser, "М Rockwell 
АІМ65 expansion. 


Send for FREE brochure! 


O Vector Electionic Company 


INCORPORATED 


12460 Gladstone Ava., Sylmar, СА 31342; (213) 365-9661, TWX (910) 496-1539 


Circle 423 on inquiry card. 


Сис 292 on inquiry card. 


XENIX -BASED WORK STATION 


Hera Is the серне, no-compromisa UNIX "based ackage that 
gives you full UNIX power at truly minimal cost. Your investment 18 
protected against obsolescence ause уға use Industry standard 
components. Unlike other UNIX or “UNIX-act-alike” systems, this 18 
а Irug, complete UNIX Version 7 running on a PDP-11. This is pus 
as it was meant to be in the original ign and conforms to Bell 
Laboratories UNIX Version 7 documentation. 


MSD Corporation is making a special offer on our 
XENIX-based 23/256 Work Statlon: 


Ш LSi-11/23 based processor with floating point, 256Kb random 
access memory, 4 port serial interface, 5 quad slots for expansion. 
Ш Dual lloppy subsystem, single sided (double sided may be 
specilled at additional cost), bootstrap loader, lormatting and 
diagnostic software. № 20.8 Mb Winchester disk with integratad 
cartridge гаре backup. № One (1) VT-100 lerminal with advanced 
video option. 

Ш One (1) LA38-HÀ tractor feed printer with keyboard, numeric 
keypad and stand, № One (1) Auto-Answer, Auto-Dial 300 Saud 
Modem. № Cables for the above. № XENIX Operating System, a 
Іле UNIX Version 7, configured for 4 users. Bl Complete manual 
set and 1 year telephone support. 


This system is expandable up to 8 users and 83.2 
Mb of disk Tue Multiple work stations, termi- 
nals, other UNIX systems, or non-UNIX systems 
can be networked together with no additional soft- 
ware. 


In Less Than 3 Minutes, 


Your IBM Model 50, 60, or 75 
Electronic Typewriter 
can be an RS232C PRINTER or TERMINAL 


CALIFORNIA MICRO COMPUTER Models 5060 and 
5061 can be installed easily and require NO modifications 
to the typewriter. 


For additional information contact: 


CALIFORNIA MICRO COMPUTER 
9323 Warbler Ave., Fountain Valley, СА. 
92708 (714) 968-0890 


ж су. 
A Message 
to our Subscribers 


Fram time to time we make 
the BYTE subscriber list 
available to other companies 
who wish ta send our 
subscribers promotional 


material about their products. 


Wa take great саге to screen 
these companies, choosing 
only thase who are reputable, 
and whase products, services, 
or information we feet would 
be of interest ta you. Direct 
mai! is an efficient medium 
for presenting the latest 
personal comouter goods and 
services ta our subscribers. 


Many BYTE subscribers 
appreciate this controlled 
use of our mailing list, and 
look forward to finding 


information of interest 10 
them in the mail. Used are 
our subscribers’ names and 
addresses only (no other 
information we may have is 
ever given). 


While we balieve tha 
distribution of this 
information is of benefit ta 
our subscribers, wa firmly 
respect the wishes of any 
subscriber wha does nat want 
ta receive such promotional 
literature. Should you wish ta 
restrict the use of your name, 
simply send your request to 
BYTE Publications Inc, Attn: 
Circulation Department, 

70 Main St, Peterborough NH 
03458. Thank you. 


Price: $23,288. Terms: 25% Down with purchase order, balance 
75% upon delivery. 


ET MSD Corporation 
2449 Camelot Court, SE 
Grand Rapids, MI 49506 

(616) 942-5060 


MAMAGEMENT SYSTEMS DEVELOPMENT 
UNIX and XENIX are trademarks of Bal Laboratories and Microsoft 
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4 ЖШ PRIORITY ONE 
| My ELECTRONICS’ 


DETACHABLE 
FALL 1981 
ENGINEERING 
SELECTION GUIDE 
(Beginning On 
Page 64 of the 
November Issue 
of BYTE) 


Or Zend $1.00 
For Your беру Todi 


PRIORITY ELECTRONICS 
9161 DEERING AVE. CHATSWORTH. СА 91311 
We Can Help Bring Your ideas to Life 


BYTE December 1991 449 


DYNACOMP 


Quality software for* 


ATARI TRS-80 (Level II)** 
PET NORTH STAR 
APPLE II Plus 


CP/M Disks/Diskettes 


CARD GAMES 


BRIDGE 14 |A raabe for ай cwm pasion Prim EU 06 Court 139, № Ишан. 
An ай иы тезден at Ja тыға popalar ed гый qaum. This порна both BUDS ней PLAY E viher comirmci oF 


Lrimque Rated Fi (ұғым Cl'unpumitiq 


HEARTS 1.5 (Avadlnbie (ur ай сінерінер тє S18. 00 Санни 6 Шаш 
үстү р үк кемі gems. Heure йа irich ariera pase im тай Mae 
rper (t mnt ім шім any бм ur Mie quor o aped. Play apaladt ume алмас” шррымшан eben іше dirmi ті 
Papag ntzeym. HARTS [3 à ax кіні gotas іс инибит ве қаты? (тым ром) MI гмах 

мит іт Uer мійтіл Eee 18 00 Soter Ситт 


STUD POKER (Altri eair) Ренн 931,03 Case be/.14. 95 Dios 
Жаң m (fei о: рәш з card шек. Тін сш кид dedii Пыр cti ci д 8 В ім: р VOR! (Bd Им ranger] jur ап 
ені yeu um, Tim сре dese ibi Chad jan? кәні бер Hir cda. Foster, Б donatis ШЫҒУ Адора da 
ыы 
тетін ж 


POKEH PARTY (À vallabie l'or ай сатартатта) Pete; 412.56 Chansdin 514.95 Darm 
POKER PARTY і а dae pekk ішенім fused Of Vet mock, PORER. ky Онай бер, Til (à Тіл Baci уза 
рисин eriam энн bes погони. Vir party poems of routeali sad vis atest écónkpuhiv] piepen 
Each pf dur рінген {Fue sedi кеі эш сосе beraf бац а dil беа СКО oarptug бтіпрттійт іш 
SA a Тым йз тити. Prager тал PORE PARTY әніне going Lo dpud rxpentine жана шй Appir 
tat dl diac мше temer a 2 E ine імдегі Apple іі. 


CRAM BAGE 2.0 (URS-Bl инду) Prirrr 124.06 Соат 5 Шыл 
Thus. № дану iy Desi сга рота лм.) и ва едем quopiam (or He cible Mayer im ыпты of а 
се тый «ік ther ER ТТИ AU LDVRB SS E 
лыы ipu provide rapid аксын "os vot eiry пгго ік 0 Folioan Cram 


THOUGHT PROVOKERS 


MANAGEMENT RMULATOR (Аш. Marth Ише ond СРАМ wala} 


Tim рег нип Ш ho um еге аян Шиши ian) іші er. М. a нын moRÉCOH peine. Bat құла Қалбы pst 
рімей ы рыбы шылы erboon, exch payer ew ігі comnts o ovinpuny Marh мийи tese pieturu- 
Em pli ашатыр te парот баата іші campain Әу tating ibid prion. proéacuas volue, НЫЕ ved 
deg. рефе рну sic, Т ftti мүссізгіні Fus ы Ше ame ұпай tir haben shock price whin ы біса шан 


FLIGHT SIMULATOR (Атый fer ай) соларне Teu: БҮ 4 Славова ^. ЕН аана 
A тайлы ВАЙ rH Rustica! аныи of iab р-а Га aml абы Tie рата бля ace od penis 
құша and ths characierhtóc. of a real ЕНГЕН Vou сїн меске тоғын eppomerke amd reium чб 
паба ond compas кемінде Тін mos bransi Apr cao iust сіре Мола, МЫТ-гей and umiar aeratpadc 
тылдан. AX (ін prigeem dom (we empisg qripiics, A {з сосирар ім ry вате, Sas chc пынан? 
teres d COMPIITROMNCS eade i НК Alam 


VALDEZ (А наме (огай танына} Текстан Гы 
VALDEZ i a competes simulunge m! piriniar кіріп Ма Шә Па ЧЕЙ, Toumi: Үлде ити rige 
Ы Ade. Tacjoded гр cha sanas era yee umi тийиштү 218 ot ЖМ terres! Gag, ратан of «nato my le 
ойлы wig iha Wü". аңіылыныты мВ of Ше шір Hel тохир MOREM 
ый». Tha Жамаа ales raana © төміні Por thor (Шы мани іл Шр pagion, es ас as ойын ТЕ 
ілмі іші Ший өлі fium КЕТ Др], Chart you ілме (мен а Cul! ai Мішім іс Valdes barbas? Gars iier wh 
элиг wrin A |М ачаа Critique. 


BACRGAMMUMN 2.8 (Ati, Мим Supr шый CP M andy! Primin 814.46 (Сананы БЕ. UI ieee 
The program imit vous Inchupimanor (isi adii will oben індете ығ pp. A малы cua CE шшш а ср. 
pamir ut ару ather Қалап. ТҮН зми 156 der) p) ast цы. Exises the Inamam us "fur ит ERN 
dakie mp pered dier (ol. бош ин қал Op сїй ut vind (ar neplay- BACECLAMNION 20 pags ін dr 
innam әні iha zia refers of Bet keenest umi ve эше 10 рірззбе gent ірінді Білімі of hock mma 
olay. 


Pri TIU P Сан 
ELLPA Шын 


CHECKERS 3.0 (FET only) Poles ВАЙ ынта 004. 0d шылы 
This п ое ol {ыг antt Жырым ADATRA qu mgr шан алында, M Бал ІК іштен a£ рілу алый шй, Hee wher mcum 
ные iam i Анада pini 9 ғу көш? gamer ad ген 4-8, CHECKERS 1.0 i practically schemas 
м rp 


CHESS MASTER (Narr Sir вый TIS- өзіу) For: ТУУ Cause Fa/E13.90 Оисе 
Tha complies and very реттегі proprum providas Wes henis od piip С rà paman capture ме 
Ше proton of pasen. Анар, thee bogrd а ef pius, Durasitiag Ur vicine booa 
of "іші" papi To таайа manion med, би proper h arhi о: dm? шамын біп ЗОРГЕ АКА 
SPECIALS of Culifarnia]. Ғай graptéci өте cuptoped ip бы TX3-29 verdes, ісіні нее matiin of Мойт 
Mepis; але provuied to accommodate МОЧА ar nini, Sot іғнге ub АСКИНО 


Lih LANDER (IX Dik өзі?) Price: ИМЕ анн 
Fia vest LEM. № а uale ading au. ашу cf nime Шеті тұтаса rampag from Н 00 Н (inducitur. 
Tiu pitar роб ate abd ti cumiimd cuti нш and darum. This ің a paiiar high em challenge) 


VOREXT FARE] [Atari 00b) Peter id. 8 (aant MARE lale ба 
чім curation рар нони ag i el T менн ні Там pl In ba fter 
npara |i ргі тап гім Мне imde bor thats ін ekod, wonton! Gud тып. Nor рын тыны Нн 
типе» «ва Frey ін дімлім nene. | Lig. ЙА аштайт шір prekid о makr POREST ТЕТІ 187p каре 
md daimp Мә іл фалыз haye Um клы ұлына жый (үу gee ) гелін od oll лайн, 


NOMINDES [368A W (Lui, Apple вай TEES-IN ану} танцы Casentie cii $E Dish rra 
А дрі pauni an E Complete В 
Torna diep, RIM DOES ИУ н 4 mutato prograresing iiur. The ро Ыра ме кыркын and Цы paide 
writ iaiia tua wur іш Іше eris od diray. bedrag e фай eah Ін rates of oikia ЦЫП gra by Па Г: 
fiat, ti Ve baart isup See rera ІР ВЕСТИ QAMES. 


MONARCH (Ашы ашу) Рея: $14 98 Canenrnd “Б. 95 Сене 
BAOMARCH и и һызқағіна mommas саанан она подняв Нар, тіні (9 versis ad Вур Lert дь boot micas мы 
Жаз ӛлентіне Log asuma ul р ve азби) sud егістік fes. Мын ansch ipod ye Натый із Мы. 
{eee пті ыр шыга филь be qed ән paio arid. You wit aj ia өй дәге белуге оферты 
akd IMiR A i a pair ed mahe Hyo pyy 


{Ап ану? Prior: $11.29 Сыны 94 шты 

WEE ILLO TU TUTTI H- TI AR M LB IU LL MN 
жена іар Fr реалне раен. The nir ралы іп Lr әкесі замі олы REVERSE fo (айт wees she Alan's 
uréphies орану, amd & mni ic Gott Tho рый ЧИЙ quer on а НИ epum 


aps 
ТЕП алып FE қы ақта as yom opm, Thr илнин. ілдім slick. рыш iud сема ту зау. 
W'anh yur мөнін gripe | 


"AFARL PET. ТЕЗ *ORTHÉTAN, СРМ and ПМ gre мұраны jtedongmps and/or 
ae e 


= о ЛА TRAE dial pasta are аш zug! um (ROS ие 


DYNACOMP OFFERS THE FOLLOWING 


= Fastest delivery 

e Friendly customer service 
e Free catalog 

e 24 hour order phone 


AND MORE... 


STARTALK 13 (Avaliable far кїї computers) Frim: 81 LPS Comain 113.94 eh o 
This и het classic Тын парва Ња, bel af мы бе farany. Fd tener, te gees тры пы al Ва 
impp within чару mie dirt т о alin мый wale bark 
ШИН ший Geary crunt тиф істен ы йай it Tc ЧЕНЕ j ВСС шіл Пы Giyip ti есед бү teet илтү 
елат add а ізінше $4 5. be тїн Tier Ин quil гаша! Жей iet мөгө гип im ANA T. Г) Г. „ Зан. 
wipe rique acd Ге атланыр. 


BLACK ИНИ. ЕК {Аран ашу) Pire: Kid. 96 Canseita "ЕЗ Dew 
Tia kx en uring regia! њата бана af the игн} кыла енді ің ciay тезтар п Dessi йай ій m egent ее, 
Е uud шінің, fur n pruszrfard inne, an orb кӛзін ін 8 ней ЕТ 
DJ PE ла ihe mmay Мм dhe Тілі кілті (ттен Шы ғалы Санаты af ihe стай із генйішееіу 
Шайды инс tet шз Por ізішізд дал шып | Вольные Far pateram. "Ғыл pregame фигуры ites дис end 
бенен at 40 ім сіресе. 


Baume omm Sd Рет ТЫН Cassette ЗД ЖЕ Шш ыш 

LT Imo qunm T Г Әә ТҮ мене Ih sai [I| II Dol Тәшім ізін! Кө 

porke dre ina nor i rema aab aar V merca e ea 
farming өшіп gunt. 


реу е а rebas Шид 61 {Салый ritos ЗЬ лы 
зет am elc qm. cae ара а ee қақ. Morene, |е 
аач pone) be пий doge mim estia. Pa dca ee 
түһ а: А. АД. ал 
в 


EE ль ты 
тыйма бтарс інші аа prista |ң ond ALPHA ПКДЕПГИЙ gaine уен м destroy Cor кісе лба 
tandis m пр че үз; cag АРМА ҺАЙ ia ir Пы pus lt d am alien ОРО ranger, ht Free PUn рд. 
by and ihe тине шый. бег: өкпегі venir tyr epik мый qut өтідерісінгін шенге ШІПғай fine higher peu terr! 
ALPHA FIGHTER «i rua ға 168 пеш 


THE REGS OF THE EMPIRE (Aum anh) РА! ТАН Салоне TIR мін 
а Г Мала НыФіді ier 
тар ual destrop iby інін, (ew empire бигать ішер жаст О pis rua 
та |ёй pnn qup: Dudes grapes and ШЫЙ and БАН be pleyrd Бу ume ағ roa pap. 


INTRUDER ALERT (Атал! ашу) Fia: 41798,9 nemen FEL IDEA 
Тїз л в ром росой шарына gama ihe кт» ytup іп Шы тібі oJ Che Ы аы" алғын jin Lusia біз plana Tie 
Aha Бага ee dette ded Acc есца io dena ppp ad ali cost. Тұла біне (Posi pore өмі yea Шып qo tote utis 
Шы piana Forges dia pf ПЕЕ y are pravis. TNTRUDER ALERT сікнігел е үкісі Да 


GRANT LALM (Атал! өті?! Pree; Ыз, Өй Costes ТН 
Тіл cond-mam action guias 5 рвані edic He! Les (er deg тва pies posco dha Оби, ensem oam 
муш of boih apen and chased Choe finora Утга of кру, гаре agains. пез ріпуеге a7 іштері 
шін рыт ruse араға Ше . ORT SLALOM wil rem em ГёК umm 


TRIFLE ELOCRADE (Аш oniy} Рига 814.08 Сам, 94 Быдло: 
TRIPLE BLOCICAIE & a таче озат тімгез grupi өші named ағыта қала, ји i шын} um ihe айылы vium арыда 
қалы: which доди Meee сиреуі Udag che Aunt ИИ, rhe РАЗ di ке бегі was blactediag lac агамы! Не 
асуған «аі гамме ину үс? роги д), АЛДынд Wet GOROUM. db жал. ha тамым graphics and кі 
Ша Mad мә "hue enim" 


сле «хақылы fits $18.99 Coast р бымен 
via Ше dew compre ишн ol BLACKRÍACK, LUMAR LANDER, CRAPS. 

с Then длина iura tuum cendum? asc ee jare program lm exer іш Seni. 

тікте ky 4 сакен mana. "нің рабом (1 төлі (ha prine ert Por che OPAC 9m. 


GAMES PACK И Атаһы) for oli согари Prices ИТІ Сым Пын 
DAMES РАСК. |1 фий tmr аллы» CLARY ЕКІНТІ, ITTO, ACEV-DUCNY, LIFE, WUM PUN dd сайи. Ал 
мв UALS РАСХ 1, ab tia далма arg ісімікі es тал тарпып acd iwa calisd hem a типш. Tao odi риги» en- 
por ÜTMACOMNP^, vrais of CLARY РИТА. 


Why pup ST P or бм pur progredi тіне cow сіл ғау a ТУУМА СЫР сүбесілен Ма imn 110.041 


—V—————— А міні 811/08 Comte 8-99 Dieter 
Той [A һа селу сайттарға "Таш оли papam, Ths usar екені ілер Koen avb ie імі м8 рган 
uem T à coped dba Merit. miel! кайнилер uf Soret cru был diet Eier rece ol бзініі id 
ae 


SPACE TRAP (Atari вау, VK) Price 124.25 Салам Перм 
Тон таймс "hoan Ұр” мене пш: plants үш xs pni. Rade Tae рал yor қырыс канкы Ur jer 
DP PU LES Pr rg I PY D go 2 T Um DE 
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Online Information Retrieval 


Promise and Problems 


How many times have you exper- 
ienced the frustration of showing 
someone your computer system and 
finding yourself confronted with such 
questions as: "Can I ask it 
something?" or "Have you got any- 
thing in there on me?" Thanks to a 
wealth of naive fiction and movies, 
the generai public (stillf) thinks of 
even the smallest computer as a great, 
mysterious storehouse of information 
that dwarfs human minds and in- 
vades personal privacy. 

We all know that our little micros 
hardly justify this reputation, but 
some systems out there do harbor 
astonishing volumes of information. 
That isn't news, but recent develop- 
ments have brought some of these 
robust resources within the grasp of 
the personal computer user. 

Ат example: not long ago, when 
the words were coming far too slowly 
on a book project, I fell into a tea- 
sodden brainstorming session with 


About the Author 

Steve Roberts is a freelance writer and 
microprocessor systems consultant who lives in 
Dublin, Ohio. He & the author of two books 
and same 40 articles and, when he tears himself 
away from the ward processor, enjoys phato- 
graphy, bicycling, and music. 
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Steven K Roberts 
5885 Dublin Road 
Dublin OH 43017 


one of my associates concerning 
schemes which might bring us wealth. 
Both design engineers with a degree 
of entrepreneurial fervor, we natural- 
ly settled upon high-tech products. 
As avid cyclists, we chose as one of 
our potential projects a digital bike 
odometer/speedometer with liquid 
crystal display, trip memory, and 
zero-drag interface with the machine. 

After we refined this idea and re- 
jected most of the other harebrained 
schemes, the time came for some 
serious research. 


In five minutes | 
reviewed the US 
patent history of 
bicycle odometers. 


I picked up the phone, dialed the 
local Telenet access number, specified 
the Lockheed Dialog system, entered 
my password, and informed the 
system that J would begin with the 
Magazine Index (file #47). [Editor's 
note: For more information about 
Dialog, see Stan Miastkowski's 
review, "Information Unlimited: The 
Dialog Information Retrieval 
Service," in the June 1981 ВУТЕ.] All 


this was taking place through my 
Cromemco Z-2D system, which had 
been converted into a simple dial-up 
terminal via the command CHAT. 

Once the big West Coast system ac- 
knowledged my presence in the 
Magazine Index, I said: 


SELECT BICYCLE? 
AND ODOMETER? 


(The “7” symbols are wild-card char- 
acters to accommodate plural Forms 
of the words.) The system responded 
with the fact that there were, in its 
Нез, 904 articles on bicycles, two on 
odometers, and one dealing with 
both. When I directed the system to 
provide the details about that article, 
I received a bibliographic reference 
(and a short abstract) for the article, 
"How Far Did You Cycle Today?" by 
Arthur V Clark, which appeared in 
the May 1980 issue of Popular Elec- 
tronics, On a hunch, I tried: 


SELECT BICYCLE? 
AND SPEEDOMETER? 


and received two more references— 
one to а Beaber article in Radio- 
Electronics and the other to a Sandler 
piece in Popular Mechanics, Further 


VEHAVEII: 
the solution to your 
system problems 

[Single or Multi-user] 
Contact us Today! 


Mini Micro Mart offers a variety of systems, such as the Cromemco 
System Two shown. 


The System Two will run CDOS, CP/M®, MPM, multi-user Cromix, 
single or multi-user OASIS and a variety of operating systems. 


Mini Micro Mart, America’s leading micro processor house also 


offers North Star’ Dynabyte, Intertec Superbrain, Altos and other 
systems. 


All are currently being offered at Extra Special Savings. 


Mini Micro Mart, пс. 
ED 943 W. Genesee St. Syracuse, N.Y. 13204 (315) 422-4467 == 
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probing yielded pieces on bicycle 
accessories in Setter Homes and 
Gardens and Consumer Guide. 

This was all very interesting and 
likely to yield some ideas, but what 
about marketing? 1 directed the sys- 
tem to change to the "Encyclopedia of 
Associations" database and quickly 
located the addresses and phone num- 
bers of the Cycle Parts and Ассез- 
sories Association and the Bicycle 
Wholesale Distributors Association. 
Both groups would probably be use- 
ful in assessing the market potential 
of our device. If not, there were 17 
other groups listed that were some- 
how connected with cycling. 

We also needed to know about re- 
lated patents. Would our device in- 
fringe on an existing patent? Would 
we be spending thousands of dollars 
on research and development just to 
conclude that round is the optimum 
shape of a wheel? Or, looking at it 
somewhat differently, could we take 
advantage of someone else's develop- 
ment effort, modifying it slightly and 
presenting it to the world as our own? 


Formerly, a patent search was ex- 
pensive and represented a major por- 
tion of the cost associated with filing 
a new invention, but no longer. I 
merely typed "B 25", to begin search- 
ing in database 25 (CLAIMS—US Pa- 
tent Abstracts), and then issued the 
identical command that I used in the 
Magazine Index, Instantaneously, the 
system informed me that since 1978 
there have been 1255 patents related 
to bicycles, 100 linked to odometers, 
and five somehow corresponding to 
both. 

It was easy to get a lengthy descrip- 
tion of those five, including the as- 
signee's name, an explanation of the 
technique, descriptions of drawings, 
etc. In about five minutes, І had re- 
viewed the recent US patent history 
of bicycle odometers. À quick check 
revealed nothing of interest from 
1971-1977. 

It's tempting to offer esoteric 
descriptions of methods for deriving 
information from a bicycle wheel and 
accumulating the data in a non- 
volatile counter; but that's not the 
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point here. Of interest to us is that 
much of the preliminary research was 
conveniently completed in a few 
minutes with a home computer, in a 
process that hardly exercised the 
capabilities of the interactive 
information-retrieval system at the 
other end of the data link. 


Five Prerequisites 

Information hasn't always been 
that accessible. Not until the develop- 
ment of at least five crucial ingre- 
dients could an untrained, casual user 
like me rapidly obtain so much infor- 
mation. 

First, the obvious: there had to be 
great volumes of data in machine- 
readable form. Dialog alone houses 
over 35 million records—each heavily 
cross-indexed in ways ranging from a 
simple directory listing to a thorough 
bibliographic citation containing an 
abstract. 

Much of this machine-readable in- 
formation began to appear in the mid 
1960s, when publishers discovered 
the wonders of computer phototype- 
setting and began compiling direc- 
tories, magazines, handbooks, and 
the like in a form that could be read 
directly by computer. The original 
motivation for creating databases 
was thus not so much the anticipation 
of interactive information-retrieval 
systems as it was the economic соп- 
siderations of the publishing in- 
dustry. 

Second, the development of com- 
puter hardware and relatively low- 
cost mass storage facilities progressed 
throughout the 1960s and "705, 
yielding facilities that could host 
masses of data and allow multiple 
users simultaneous access to it. This 
was a major achievement, for the 
amount of data involved in a system 
like Dialog would have dwarfed the 
systems of the '60s, which also lacked 
the resources required for efficient in- 
formation access and timesharing. 

Third, all the fine hardware, then 
as now, was of little use without de- 
cent software. Early approaches 
centered around batch mode, in 
which a user's information requests 
were handled open-loop—frequently 
overnight. This precluded the kind of 
system whose responses to a person's 
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SINGLE BOARD COLOR VIDEO 
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queries guide the selection or refine- 
ment of further queries—altogether a 
more efficient and desirable way of 
doing things. Such interactive soft- 
ware presents problems that have oc- 
cupied designers for years, and com- 
plaints about "friendliness" and 
resolution of ambiguities still exist, 
But the combination of good search 
software and high-speed machines 
has reduced system response time, 
even during peak-load periods, to an 
average of perhaps three or four sec- 
onds. 

The big and fast machines, good 
code, and an abundance of useful in- 
formation were fine. But there were 
still two things needed to make 
database systems practical for users 
outside well-funded research en- 
vironments. 

One was the development of data 
communication networks (such as 
Tymnet and Telenet) that could lift 
the burden of long-distance charges 
from those not blessed with WATS 
lines and accommodating department 
budgets. 


Need a 


The final requirement was filled 
with the advent of the microproces- 
sor. Along with all its other ac- 
complishments, the microprocessor 
has lowered equipment costs to the 
point where just $250 can buy a 
reasonably decent video terminal 
with a built-in modem. Some people 
(mostly long-time owners of expen- 
sive systems, no doubt) would call 
this obscene, but the major economic 
barriers to serious widespread com- 
puter use have been removed. 

Well . . . almost, A quick glance 
down Dialog’s list of over 120 
databases shows hourly "connect 
time" rates ranging from $25 to $300. 
This, to the casual observer, seems 


anything but cheap. 


What's Your Time Worth? 
Bibliographic information, such as 
that derived from the Magazine 
Index, is readily available from a 
well-stocked public library (although 
usually not so efficiently). But travel 
time and the extra digging made 
necessary by the lack of centralized 
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indexing can make the typical goal- 
directed library visit trying. Unless 
you know what to look for and where 
to find it, you might end up just 
browsing. 

Of course, you can always browse 
in the Dialog system, though connect 
time charges averaging $1 per minute 
discourage that. Instead, a session 
online is best approached with a 
"search strategy," which minimizes 
the time spent chasing down loosely 
related information. In our example, 
we took advantage (at a rather low 
level) of the Boolean operators 
(which include OR and NOT, as well 
as AND) to eliminate the need to 
check all 904 bicycle articles for 
references to odometers, I decided on 
this approach before signing оп and 
interacted with the system as briskly 
as possible, with no time out for 
coffee breaks, chitchat, or manual 
retrieval of the referenced articles 
(which, it turned out, were on my 
bookshelf all along). 

In most cases, this approach pro- 
duces intense interplay with the ma- 
chine that takes only as long as neces- 
sary—rarely more than 10 minutes 
for a specific search. The resulting 
charge is far cheaper than the gas and 
time that might otherwise be re- 
quired, and the scope of the refer- 
ences is far greater than what would 
be found in a typical library. 

It is this last point that underscores 
the value of online information 
retrieval. The Magazine Index is only 
one of Dialog's many databases, yet it 
provides cover-to-cover indexing of 
more than 370 publications. The in- 
dex 15 updated monthly, with 
cumulation since January 1977. 

Even more impressive are the spe- 
cialized files: BIOSIS, for example, 
covers life sciences research with 
roughly 200,000 citations per year 
from 8000 serial publications, as well 
as books, notes, symposia, etc. [n the 
engineering disciplines, there are 
COMPENDEX (100,000 citations per 
year in a variety of fields), INSPEC 
(150,000 per year in electrical 
engineering and computer fields), 
ISMEC (15,000 per year in 
mechanical engineering), SAE (800 
per year in automotive engineering), 
and many more. It should be noted 
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that some of these are found in the 
SDC ORBIT system; others both 
there and in Dialog. 

Any consideration of the 
economics of using databases must 
include the scope of the available in- 
formation, What combination of 
traditional information resources 
could offer the multidisciplinary 
abundance of frequently updated 
material in Dialog? You can even 
obtain reports on SEC filings of cor- 
porations, find the student-teacher 
ratio in your old grade school, poke 
around in a worldwide index of doc- 
toral dissertations, or find out how 
your congressman voted on a recent 
issue. 

Add to this the facility, in most 
databases, of obtaining the full-text 
documents of interest through an on- 
line ordering facility. At first glance, 
this ultimate dependence on paper ap- 
pears to be a system weakness, 
though far superior to online 
transmission of documents at 300 bits 
per second (bps), especially in light of 
the connect-time charges. 


OE TOLL FREE — 


Cheaper Searching 

With the exception of certain de- 
dicated systems, such as Mead Data 
Central's LEXIS (а legal research 
database) and Pergamon's VIDEO 
PATSEARCH (a patent database), 
database facilities are designed to be 
accessed by any dial-up terminal. 
Therefore, all of the system resources 
are housed at the far end of the data 
link, 

Although this minimizes the equip- 
ment requirements placed on the per- 
son who desires access to the system, 
this approach is hardly efficient. In 
using Dialog and ORBIT, І have 
already noticed my creeping panic at 
the rapidly accumulating cost of 
online time—especially when I 
employ inefficient search strategies to 
locate something about whose classi- 
fications 1 am uncertain. The clock's 
ticking tends to encourage haste and 
inhibit use of some of the system's 
more subtle capabilities, Even line 
editing costs $35-$300 per hour, 
depending on the database. 

But with a local processor, a 
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database searcher can prepare most 
messages associated with a session 
prior to the sign-on, This allows a 
calmer approach to preparing a 
search strategy, increasing precision 
and efficiency. Such an approach 
would have helped during a brief 
Dialog demonstration that | gave 
while preparing this article. Work- 
men were installing a security system 
in my house as I wrote, the din of 
men and machines drowning out the 
gentle pattering of the Hazel's key- 
board. The workmen needed a break 
at about the time I needed some infor- 
mation, so | called them over to see 
the system. To lend a personal touch, 
I interrogated the Newspaper Index 
for references to articles about their 
company, Warner Security Systems. 
Му command was: 


SELECT WARNER AND SECURITY 


I should have known better, Of the 
five articles referenced, only one was 
related to the company. One ex- 
traneous piece touched on Volney F 
Warner's opinions about national 
security. Another contained a quote 
from John W Warner ]r, concerning 
the conduct of security services dur- 
ing the atternpt on President Reagan's 
life in March 1981. 

Since І was paying $1.25 per 
minute for 300 bps transmission of 
these references, I should have issued 
a more specific search command. The 
following command, for example, 
yields only the article of interest (a 
Wall Street Journal piece from March 
12, 1980): 


SELECT WARNER AND SECURITY 
(W)SYSTEM? 


(Incidentally, SELECT is normally 
abbreviated 5, and in the above com- 
mand the (W) implies that the words 
SECURITY and SYSTEM must be ad- 
jacent to one another.) 

My first exploration of the 
CLAIMS database covering US 
patents was equally inept. For rea- 
sons of prurience, I inquired about 
sex-related inventions. The very first 
one displayed was a method for in- 
ducing the early flowering of young 
deciduous trees! 


А Larger Perspective 

So far, my emphasis on the Rolls- 
Royces of the database world has ne- 
glected a new wave of economy 
models that together address a larger 
market. The Source and Compuserve 
have brought large-system resources 
to the individual at much less in- 
timidating prices. Providing elec- 
tronic mail and a variety of con- 
sumer-related services, these less ex- 
pensive databases represent a service 
that rests between the giant systems 
already described and those that will 
ultimately appear in the living room 
of Mr and Mrs John Q Smith of Апу- 
town, USA, But the mass market pre- 
sents several challenges. Опе is 
achieving "'user-friendliness.'' 
Another lies in the choice of a "de- 
livery mechanism" that can accom- 
modate millions of users. Marketing 
and copyright and other legal snags 
pose still other challenges. Let's con- 
sider these separately. 


Friendly Systems 

A long-standing problem in all 
computer systems—the lack of in- 
tuitively obvious ways to interact 
with the machine—is especially trou- 
blesome to untrained users lacking in- 
terest in computers, А "veteran" like 
me can forgive an antique text editor 
its idiosyncracies: the idea of a "vir- 
tual pointer" is solidly established in 
my head, and I know most of the 25 
or so commands by heart. But I have 
sometimes had to turn clerical per- 
sonnel loose оп the system, with dis- 
couraging results. The difference be- 
tween string and insert modes be- 
comes a mystery, and the commands 
seem like black magic. 

Of course, screen editors (such as 
Wordstar and VEDIT) solve this 
problem by allowing the objects of in- 
terest to be manipulated more directly 
and making the results of any change 
immediately visible on the screen. But 
systems must go further to be palat- 
able to the masses. Future systems 
must incorporate many of the charac- 
terisücs that make arcade games fun: 
provision for developing competence 
without having to study manuals or 
even use reference cards; direct corre- 
lation between hand movement and 


visual results; freedom from in- 
timidating error messages (like the 
cryptic ERROR CODE 19); and fos- 
tering of graceful evolution from 
novice to expert, with enjoyment and 
challenge at every level. 

To this end, current developments 
in “object-oriented programming" 
(like Smalltalk) offer interesting alter- 
natives to the classic, command- 
oriented style of system use. For 
database and information utility sys- 
tems to win wide acceptance, they 
must enable a newcomer to step up to 
a teletext terminal (or whatever), play 
around, and within a few minutes be- 
gin to derive some satisfying result, 
without reading any documentation 
or instructions. For the present, sys- 
tems like Dialog and The Source, 
with their counterintuitive command 
syntaxes and their unforgiving error- 
handling facilities, will serve only 
those who need them badly enough to 
tolerate their inhuman natures, 


Delivery of Online Services 


[f you want to research the world's 


literature on bicycle odometers, you 
Ша! your Telenet access number, 
specify the network address of the 
online vendor of choice, enter your 
password, and go to it. But if 43,608 
Chicago residents simultaneously 
decide to check with their viewdata 
systems for movie information, news 
headlines, "yellow pages" service, 
airline schedules, and horse racing 
results, something other than a dial- 
up network must be available, And 
so it is: cable TV and al] its per- 
mutations. However, since no sub- 
scriber possesses his own private 
cable, some clever means must be 
provided to give at least the illusion 
of a “dedicated” system. 

One approach involves continuous 
transmission of a full database and in- 
terception of desired frames by an in- 
telligent local terminal. Another tech- 
nique, called a hybrid network, ac- 
commodates the widely divergent 
bandwidth requirements of user input 
and video display, It uses the phone 
line for communication from the user 
to the system and the cable TV net- 


CROMEMCO GSA SALES 
TO ALL GOVERNMENT USERS  . 
AND PURCHASERS 


Systems Support, Inc, isa GSA qualified Cromemco 
vendor under ADP Schedule Contract Мо. GS-00C- 
02901. Purchase directly from us under our gen- 
erous schedule terms and eliminate the slow bid- 
ding process. Qur support commitment лшы 
reliable product operation. 


For more information call or write 


SYSTEMS SUPPORT, INC. 
1208 Shady Way 
South Charleston, WV 25309 


(304)766-7762 
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work for information flow in the 
other direction (a sort of video 
packet-switching scheme). 

Whatever the solution, the cost will 
clearly be great, and numerous com- 
peting technologies will ensure a lack 
of standardization for many years. 


Yes, You Need This System! 
Before the world becomes a com- 
munity of electronic cottages, some- 
one must do a very clever selling job. 
Ask a person who's not already in- 
volved with computers what he or 
she would do with a home system ог 
with access to an information utility, 
and the answer will likely be: “Huh? I 
dunno." But the reality is that every- 
day almost everyone uses informa- 
tion resources that are amenable to 
“computerization.” The online tele- 
phone directory is already under 
development by the French Postal 
Telegraph and Telephone Agency 
(PTT), which plans to produce 
200,000 electronic-directory ter- 
minals for free distribution. PTT ex- 
pects to recover the $50 million 


manufacturing cost through the ob- 
solescence of telephone books. Ás a 
fringe benefit to the users, the ter- 
minal is compatible with Teletel (the 
French videotex service), as well as 
database, electronic mail, funds 
transfer, and shopping services. 

In addition to telephone-directory 
service, we take many other informa- 
tion sources for granted. News 
media, airline and theater schedules, 
stock market data, and classified 
advertising—all are continually up- 
dated compendia of information that 
the bulk of the population uses 
routinely. And, although people are 
paying for these compendia in a 
variety of ways, cost to the individual 
is not obvious. 

Monthly billing based on usage 
time for a home information ter- 
minal, however, would be very ob- 
vious. This fact may frustrate the 
marketing of information services for 
some time, especially since most 
potential customers will initially have 
trouble seeing the need for the ser- 
vice, 
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The Fine Print 

We are already confronting an- 
other problem that will require land- 
mark legal decisions before we can 
enter the era of online databases for 
the masses. Now that data storage is 
becoming cheap enough to permit 
storage of “full text" in databases, in- 
stead of offering mere bibliographic 
references, interesting copyright 
questions arise. For example, if I sell 
only "first serial rights" on an article 
to a magazine, | may not be en- 
thusiastic about the article's subse- 
quent appearance in an online infor- 
mation utility from which anyone can 
draw at will. In some countries, this 
same problem, in the nonelectronic 
arena of library loans, has already 
spawned “Public Lending Right" laws 
that require royalties for the author 
upon each borrowing of a book. If ac- 
cess to books in machine-readable 
form becomes widespread, some 
modifications of copyright laws will 
be necessary to provide compensa- 
tion to authors for electronic con- 
sumption of their work. 

Other legal hurdles remain, 
Printers’ unions are likely to resist the 
erosion of their industry by electronic 
data transmission. We'll probably 
also see lawsuits claiming restraint of 
trade, monopolistic practices, inva- 
sion of privacy, copyright infringe- 
ment, and unfair labor practices. 

Despite these four problem areas, 
the information industry is experienc- 
ing explosive growth at all levels of 
sophistication. Though many field 
trials have failed, there has been 
enough positive feedback from users 
to convince corporate giants that 
there's big money to be made in this 
business. At the 1981 National Online 
Meeting in New York City, the 
largest draw of the entire three-day 
conference was a panel discussion on 
mergers and acquisitions. The inten- 
sity and scope of this industry were 
clear. 


А Look to the Future 
We must consider a broad range of 
database services to achieve a clear 


perception of the information in- 
dustry: everything from consumer- 
oriented, cable-delivered teletext to 
encyclopedic "research-grade" re- 
positories. Some database services 
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are reputedly simple enough for a 
child to use and others so complex 
that the online vendors must routine- 
ly offer seminars and consulting ser- 
vices. 

We are likely to see a convergence 
of these extremes into systems that 
combine depth of scope with ease of 
use. Present videotex services have 
limited appeal to the professional 
market, and other potential users 
may prefer hard copy. But if new 
concepts of easier and more produc- 
tive use of computer systems (the sub- 
ject of a three-day conference in Ann 
Arbor, Michigan this May) enter the 
design of online systems, then the 
robust services will become much 
more palatable, 

Н is a situation comparable to the 
personal computer's market penetra- 
tion at the consumer level: beyond 
games, there has to be some distinct 
practical value (not contrived, 
either—show me a recipe filing pro- 
gram that can beat the Joy of Cook- 
ing and a 3 by 5 card index!) before 
people will spend a few hundred 
dollars on something they suspect is a 
toy. 


Above this level, however, devel- 
opment is proceeding apace. In most 
cities, small firms, calling themselves 
"database intermediaries,” are pre- 
paring to provide infrequent users 
with search services, This relieves 
people of the need to develop exper- 
tise in using complex systems, Con- 
sidering the problems associated with 
categorizing all of reality in a way 
that would allow anyone to find one 
item easily, such sales of expertise 
may represent the wave of the future. 

The problem of categorizing reality 
becomes even more awkward where 
images are concerned. Superficially 
amenable to standard database tech- 
niques, images become troublesome 
when multilayered meanings call for 
widely divergent classifications. 
Should a particular painting of the 
crucifixion be considered їп its 
iconographic context, or as a skinny 
man hanging on a cross? The ques- 
tion seems absurd in the twentieth 
century, but similar confusions of 
meaning have plagued art historians 
through the ages and render every 
system of classification ambiguous 
and ultimately traceable to the 


cultural biases of a few people. 

The question of categorizing im- 
ages is especially important, because 
the new technology of videodiscs has 
given us a powerful tool for the 
storage and retrieval of graphic and 
textual information. One commercia] 
service (VIDEO PATSEARCH from 
Pergamon) already combines online 
database access with a local library of 
drawings on videodisc. With at least 
one manufacturers disc capable of 
storing 108,000 video frames, there is 
great potential for the inclusion of 
graphics, as well as "full-text," in 
specialized database systems. 

The online storage capabilities 
described here seem to presage enor- 
mous changes in the library of the 
Future. We can only assume that mass 
storage of all types will continue to 
grow cheaper as human time becomes 
more expensive; it follows that ever- 
better tools for information seekers 
will continue to develop. Ав we gain 
facilities that far surpass the efficien- 
cy of books, shelves, and call slips, 
perhaps we can somehow avoid los- 
ing the human warmth of libraries. E 
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ROOTS8S is available for Heath/Zenith HDOS. 


CPIM Is а registered trademark at Digllat Research Corm 


Circle 70 on Inquiry card. 


ROOTS/M 


A CP/M Genealogy Program 
For Your WHOLE Family 


Store, retrieve and display thou- 
sands of facts about your relatives 
and ancestors. 


Print pedigree charts and family 
group sheets, calculate relation- 
ships and recall anniversaries using 
standard genealogical conventions. 


Learn how to trace your roots with 
the extensive course in genealogy 
provided in the 100-page illustrated 
user's manual. 
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Event Queue 


December 1981 


December 
McGraw-Hill Conferences/ 
Seminars, various sites 


throughout the US. Elec- 
tronics and Data Communi- 
cations magazines, published 
by McGraw-Hill, are spon- 
soring a number of confer- 
ences covering a wide range 
af computer-related topics. 
For complete details, contact 
McGraw-Hiil Conference 
Center, 1221 Avenue of the 
Americas, New York NY 
10020, (212) 997-1221. 


December 9-1] 

The 1981 Winter Simulation 
Conference (WSC 81), 
Peachtree Plaza, Atlanta GA. 
WSC 81 will feature papers, 
panel discussions, and tutori- 
als on discrete and combined 
simulation and modeling. 
The conference will be organ- 
ized into tutorial, methodol- 
ору, and application ses- 
sions. For information, con- 
tact John Carson, WSC 81 
Registration Chairman, 
School of Industrial and Sys- 
tems Engineering, Georgia In- 
stitute of Technology, Atlan- 
ta GA 30332, (404) 894-2308. 


December 15-19 

Gulf Computer Exhibition, 
Dubai International Trade 
Centre, Dubai, United Arab 
Emirates. IBM, NCR, Apple, 
Honeywell, Philips, Wang, 
Hewlett-Packard, Data Gen- 
eral, and other well-known 
manufacturers will be repre- 
sented at this first exhibition 
of computer equipment in 
Dubai, The scope of the show 
takes in systems ranging from 
microcomputers to main- 
frarnes. Details are available 
from the Trade Centre Man- 
agement? Company, POB 
9292, Dubai, United Arab 
Emirates, Telex 47474 DITC 
EM, and from Diana Clifton 
Sewell, International Office, 


Seymour House, 17 Waterloo 
Р], London, SE1Y 4AR, Eng- 
land. 


December 16-18 

The Twentieth IEEE Confer- 
ence on Decision and Contral 
(CDC), Vacation Village 
Hotel, San Diego CA, The 
СОС is the annual meeting of 
the IEEE (Insite of Elec- 
trical and Electronics Engi- 
neers) Control Systems Soci- 
ety. [t is held in cooperation 
with the Society for Industri- 
al and Applied Mathematics. 
The conference will include 
contributed and invited ses- 
sions plus tutorials and pre- 
sentations on all aspects of 
the theory and applications 
of systems involving deci- 
sion, control, and adapta- 
tion, Topics of interest in- 
clude linear and nonlinear 
system theory, stability 
theory, large-scale system 
theory and decentralized con- 
trol, estimation, identifica- 
tion, signal processing and 
stochastic control, and con- 
trol systems. For more infor- 
mation, contact the Institute 
of Electrical and Electronics 
Engineers Inc, 445 Hoes Ln, 
Piscataway NJ 08854. 


December 28-36 

Computer Modeling of Lin- 
guistic Theory, Grand Hyatt 
Hotel, New York NY. The 
Association for Computa- 
tional Linguistics (ACL) is 
sponsoring three sessions on 
computer modeling of lin- 
guistic theory in conjunction 
with the annual meeting of 
the Linguistic Society of 
America (LSA). New models 
for grammars and new strate- 
gies for parsing will be the 
areas of most attention. 
Readings of contributed 
papers will also be featured. 
For general information, con- 
tact Stan Petrick, IBM Ke- 
search Center, POB 218, 
Yorktown Heights NY 10598. 
To register, contact Margaret 
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W Reynolds, LSA, 3520 Pros- 
pect St NW, Washington DC 
20007, (202) 298-7120 


January 1982 


January-March 

Writing for Results: A Course 
for Computer Professionals, 
various sites throughout the 
US. This three-day course is 
presented by the American 
Management Associations 
(AMA). It is designed to 
teach computer professionals 
how to get complex ideas 
across to technical and non- 
technical readers in clear and 
simple prose, Individual fees 
are $575 for AMA members, 
$660 for nonmembers, Team 
fees are $490 per person for 
AMA members, $575 for 
nonmembers. For a complete 
schedule of times and loca- 
tions, contact the American 
Management Associations, 
135 W 50th St, New York МҮ 
10020, (212) 586-8100. To 
register by phone, сай] (212) 
246-0800. 


January-April 

Fundamentals of Data Pro- 
cessing for Administrative 
Assistants and Office Sup- 
port Staff, various sites 
throughout the US. The 
American Management Asso- 
ciations (AMA) has designed 
this three-day course for sec- 
retaries, assistants, super- 
visors, and other personne! 
desiring to learn the funda- 
mentals of data processing 
and its use in offices. Com- 
puter hardware and software, 
programming languages, and 
technology will all be 
covered. The team fee for 
AMA members is $470 per in- 
dividual and $550 for non- 
members. For a schedule of 
dates and locations, contact 
the AMA, 135 W 50th St, 
New York NY 10020, (212) 
586-8100. To register by 


phone, call (212) 246-0800. 


January 6-3 

The Fifteenth Annual Hawaii 
International Conference on 
Systems Sciences (HICSS- 
15), Honolulu HI. This con- 
ference is cosponsored by the 
University of Hawaii and the 
University of Southwestern 
Louisiana in cooperation 
with the Association for 
Computing Machinery. 
HICSS-15 is intended for 
medical information-pro- 
cessing researchers and prac- 
titioners. Some of the topics 
to be covered are diagnosis 
by computer, computer- 
based medical instrumenta- 
tion, computers and the 
handicapped, and the use of 
computers in individual and 
group practices, medica! la- 
boratories, and hospitals, 
Contact Dr Bruce D Shiver 
and Dr Terry M Walker, c/o 
HICSS-15 Medical Informa- 
tion Processing, University of 
Southwestern Louisiana, 
POB 44330, Lafayette LA 
70504. 


january 7-10 

The 1982 Winter Consumer 
Electronics Show (CES), Las 
Vegas Convention Center, 
Hilton Hotel, and the Jockey 
Club, Las Vegas МУ. Confer- 
ences, workshops, seminars, 
sales meetings, press events, 
and exhibits of audio and 
video equipment, computers, 
telephones, and other con- 
sumer items highlight this 
show. For details, contact 
Consumer Electronic Shows, 
Suite 1607, Two Illinois Cen- 
ter, 233 N Michigan, Chicago 
IL 60601, (312) 861-1040. 


January 12-15 

Communication Networks 
Conference and Exposition, 
Georgia World Congress 
Center, Atlanta GA. The 
Communication Networks 
Conference is designed to 
bring users and the telecom- 


munications industry togeth- 
er, The Conference features 
sessions, panel discussions, 
and tutorials on voice, data, 
and electronic-mail commun- 
ications. For information, 
contact Communication Net- 
works, 375 Cochituate Rd, 
POB 880, Framingham MA 
01701, (617) 879-0700. 


January 15-16 

Microcomputers in Educa- 
tion, Arizona State Universi- 
ty, Tempe AZ. The Tenth 
Annual Math/Science Con- 
ference will emphasize the 
microcomputer as a medium 


for instruction, as a tool for 
research, and as an informa- 
tion manager. Workshops, 
demonstrations, panel discus- 
sions, and problem-solving 
groups will be offered. Con- 
tact Nancy Watson, 203 
Payne Hall, Arizona State 
University, Tempe AZ 85287. 
Vendors interested in ex- 
hibiting may call Dr Gary 
Bitter at (602) 965-3322. 


January 19-22 

Peripheral Array Processors 
for Signal Processing and 
Simulation, Sheraton Nation- 
al Hotel, Washington DC. 


The perfect marriage of Superbrain" and Winchester." 


Ха АҚАН 


700K or 350K | 
floppy storage | 


Finally, а price-performance 
breakthrough for mass storage 
in a one-piece, handsomely 
styled desk-top computer. 


DEALER & OEM 
INQUIRIES INVITED 


TELEPHONE (206) 453-9777 
TOLL FREE 1-800-426-2965 


SuperFive ALSO DISTRIBUTED BY: 


Compu Data 
{ Bala Cynwyd Plaza 


fala Cynwyd. Pennsylvania 19004 


Telephone (215) 667-6845 
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Diveralfled Data 

8045 М. A2nd 

Indlanapells. Indiana 46278 
Telephone (317) 299-01 15 


The fee for this course is 
$795. For complete details, 
contact the Continuing Edu- 
cation Institute, Suite 1030, 
10889 Wilshire Boulevard, 
Los Angeles CA 90024, (213) 
824-0545. 


January 19-22 

The Which Computer? 
Show, National Exhibition 
Centre, Birmingham, Eng- 
land, Information about this 
show can be obtained from 
Clapp & Poliak Inc, 245 Park 
Ave, New York NY 10167, 
(800) 223-1956; in New York, 


(212) 661-8410. 


january 20-22 

Texas Computer Show, Dal- 
las Convention Center, Dal- 
las TX. Conferences, panel 
discussions, and seminars 
will be featured at this show. 
The exhibition wil] include 
word- and data-processing 
equipment plus peripherals. 
For details, contact the Texas 
Computer Show, POB 
214035, Dallas TX 75221, 
(214) 761-9108; in Georgia, 
(404) 452-0114; and in 
Canada, (416) 252-7791. 


lUa _ 
T Megabytes : 2 
hard disk.storage 


е 514" 


Micro-Winchester"" 5 Mbyte (formatted) hard disk. 


e 700K or 55ОК floppy disk back up. 
е Dual 2-80 processors with 64K КАМ. 


* Dual R5232 ports. 


e Complete and ready to run with CP/M™ 2.2. 


» Largest iniertec distributor in the Unlted States. 
е Distributor for C. Itoh, MFI, Epson. 
* Seagate, Tanden drives. 
«Corvus hard disks, multiplexers. 
ч Superbraln 5-100 bus, graphics, and parallel port. 
е Software: MicroPro. Accounting Plus, Peachiree, 
Condor, Benchmark, 


CMC International 


A Division of Computer Marketing Corporation 
{ 1058 Main, Suite £25, Bellevue. WA 98004 


(206) 453-8777 
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Program to Recover 
“Crashed” Discettes AUTOMATICALLY! 

Maybe it was a lightning storm, static from the rug, or Just 
too late at night to be working. Whatever the cause, when a 
discette “crashes” and valuable data or programs are 
destroyed, the loss Ils enormous, both In time and money. 

DISK DOCTOR 13 a program which automatically recovers 
bad discettes. Best of all DISK DOCTOR does not require any 
knowledge of CP/M file structurel If you can operate CP/M, 
then you can use DISK DOCTOR. The entire system is menu 
driven with key Information displayed. 

DISK DOCTOR is comprised of five “wards”, each capable of 
performing a specific discette recovery operation. 


е Ward А: Verifies discettes and locks out bad sectors without touching the 
good files that remain. 


е Ward B: Coples whatever сап be read from a "crashed" file and places it 
into a good file under user control. 


ә Ward C: Coplas discettes without stopping for bad sectors. Bad sectors are 
replaced by spaces. 


Ward D: "Un-eraases" flies. That is, Ward D will recover accidentally erased 
disk files. 


Ward Е: Displays directory of recoverable erased files. 
DISK DOCTOR will pay for itself the first time it [s used. 


Best of all, DISK DOCTOR operates almost complete automatically. The 
small amount of user Interaction Is explained in the manual as well as 
prompted by DISK DOCTOR. 


Requires: 48K CP/M, two drives za All Orders and General Information: 


neaded for complete operation. ax SUPERSOFT ASSOCIATES 


| Р.О. ВОХ 1628 
а а denm | CHAMPAIGN, IL 61820 


4 (217) 359-2112 
CP/M Formats: 8" soft sectored, Б” ~~ Tachnical Hot Line: (217) 359-2691 
Northstar, 5" Micropolla Mod Il, 


(answered oniy when technician is 
Vector MZ, Зира гаш DD/QD, Apple Il + 


Super Soft avallable) 


First in Software Technology 


СВМ REGISTERED TRADEMARN ОЮТАЕ RESEARCH 


January 21-22 
Local Network Equipment 
Seminar, Phoenix AZ. This 
seminar will emphasize local- 
network equipment rather 
than the theory of local net- 
works. General principles of 
local networks and future de- 
velopments will be covered. 
These sessions will look at the 
Ungermann-Bass Net/One, 
the Network Systems Сог- 
poration Hyperchannel and 
Hyperbus, the Apollo Do- 
main System, Sytek Local- 
net, Amdax Cablenet, Nestar 
Cluster 1, and other systems, 
The cost of this two-day 
seminar is $550, which in- 
cludes lecture notes, text- 
book, and refreshments. For 
details, contact Local Net- 
work Equipment Seminar, 
Architecture Technology 
Corporation, POB 24344, 
Minneapolis ММ 55424, (612) 
925-2930. 


lanuary 28-30 

Conference on Modeling and 
Simulation on Microcomput- 
ers, Bahia Hotel, San Diego 
СА. The Society for Com- 
puter Simulation (SCS) is 
presenting this conference, 
which features papers, panel 
discussions, and tutorials on 
discrete and continuous simu- 
lation on microcomputers. 
Contact SCS, POB 2228, La 
Jolla CA 92038, (714) 
459-3888. 


February 1982 


February 22-24 

The Eighth Annual Federal 
DP Expo, Sheraton Washing- 
ton Hotel, Washington DC. 
More than 150 computer in- 
dustry companies will display 
and demonstrate hardware, 
software, systems, and ser- 
vices. Approximately 120 
speakers will speak on a wide 
variety of topics during the 
conference portion of the 
program. Contact The Inter- 
face Group, 160 Speen St, 
Framingham МА 01701, 
(800) 225-4620; in Massachu- 
setts, (617) 879-4502. 


Books Received 


Analog I/O Design. 
Patrick H Garrett. Reston 
УА: Restan Publishing, 1981; 
15.5 by 23.5 cm, 264 pages, 


hardcover, ISBN 0-8359- 
0208-0, $21.95. 
Apple Pascal, Arthur 


Luehrmann and Herbert 
Peckham. New York: Mc- 
Graw-Hill, 1981; 16 by 23.5 
cm, 428 pages, softcover, 
ISBN 0-07-049171-2, $14.95. 

The Atari Assembler, Don 
Inman and Kurt Inman. 
Reston VÀ: Reston Publish- 
ing, 1981; 15.5 by 23.5 cm, 
270 pages, hardcover, ISBN 
0-8359-0237-4, 814,95; soft- 
cover, ISBN 0-8359-0236-6, 
$9.95. 

The Community Comput- 
erists Directory, no. 3, Jeff 
Love and Stephen Pizzo. 
Guerneville CA: Alternet 
Inc, 1981; 21 by 27.5 cm, 72 
pages, softcover, ISBN none, 
$3.50. 

Computer/Law Journal, 
vol, |, по, 3 (Summer 1980), 
"Computer Crime, Part IL," 
Jay Becker, ed. Los Angeles 
CA: Center for Computer/ 
Law, 1981; 17 Бу 25,5 cm, 
332 pages, softcover, ISSN 
0164-8756, $16. 

Data Base Architecture, 
Ivan Flores. New York: Van 
Nostrand Reinhold, 1981; 
15,5 by 23.5 cm, 408 pages, 
hardcover, ISBN 0-442- 
22729-9, $26.50. 

Data Book 1981, Intersil 
inc. Cupertino CA: Intersil 
Inc (10710 N Tantau Ave), 
1961; 18 by 23 cm, 1228 
pages, softcover, ISBN none, 


Digital Technology with 
Microprocessors, Frank E 
Cave and David L Terrell. 
Reston VÀ: Reston Publish- 
ing, 1981: 18 by 24 cm, 372 
pages, hardcover, ISBN 


This is a list of books received at BYTE Publications during this 
past month, Although the list is not meant to be exhaustive, its 
purpose is to acquaint BYTE readers with recently published titles 


0-8359-1326-0, $21.95. 

Evaluating Data Base 
Management Systems, Judy 
M King. New York: Van 
Nostrand Reinheld, 1981; 16 
by 23.5 cm, 296 pages, hard- 
cover, ISBN 0-442-23994-7, 
$21.95. 

Feedback and Control Sys- 
tems, A C McDonald and Н 
Lowe. Reston VA: Reston 
Publishing, 1981; 15.5 by 
23.5 cm, 532 pages, hard- 
cover, ISBN 0-8359-1898- 
X, $22.95, 

Fundamentals of Electronic 
Circuits, David А Bell. 
Reston VÀ: Reston Publish- 
ing, 1981; 18.5 by 24 cm, 720 
pages, hardcover, 1SBN 
0-8359-2128-X, 521.95, 

Graphic Software for 
Microcomputers, B J Korites. 
Duxbury MA: Kern Publica- 
tions, 1981; 28 by 21.5 cm, 
184 pages, softcover, ISBN 
0-940254-01-8, $19.95. 

Microprocessor Software: 
Programming Concepts and 
Techniques, С А Streitmatter, 
Reston VÀ: Reston Publish- 
ing, 1981; 18 by 24 cm, 357 
pages, hardcover, ISBN 
0-8359-4375-5, $18.95. 

Natural Language Process- 
ing, Harry Tennant. Prince- 
ton Nj: Petrocelli Books, 
1981; 14 by 21 cm, 276 pages, 
softcover, ISBN 089433- 
100-0, $17.50. 

Optoelectronics, Robert G 
Seippel. Reston VÀ: Reston 
Publishing, 1981; 18 hy 24 
cm, 254 pages, hardcover, 
ISBN 0-8359-5255-X, $21.95. 

Raster Graphics Hand- 
book, Conrac Division, Con- 
rac Corporation, Covina CA: 
Conrac Corporation (600 N 
Rimsdale Ave), 1981; 13.5 by 
21 cm, 246 pages, softcover, 
ISBN 0-9604972-0-Х, $20.8 


in computer science and related fields. We regret that we cannot 
review ог comment on ali the books we receive: instead, this list is 


% 


meant to be a monthly acknowledgment of these books and rhe 


_ publishers who sent them 


:COMPUTER 
FACT ORY 


ONY 


WIMCHESTER DISK & TAPE BACK-UP- 


FLOPPIES ARE NOW OBSOLETE! 


ш By using extramaty advanced вМетсзу fram ВАК to 1 penna 
Winchestar Diák Technology ihe ONYX BLanguags available Include: 
куат can now support up to B users COBOL, BASIC, PASCAL & FORTRAN 
simullaneocumy! BA сисе ol vary sophicaled sol warn 
m Ok capacities available іп increments 1AA шеттенгін was only eges || 
of 6, 1, 10. 20, 40 meg machine users! JACCO | 
RELATIONAL DATABASE, WORD- 
PROCESSING, INBURANCE CON- 
STRUCTION. ETC.) 
ш Systema start ali undi ааа 


ams- 
ASIEN гол 


рз. -. 


What iri country needs із в $3995 
сарыны. Ола агі do tha work of 
much larger computers. Well, THE 
B COMPUTER FACTORY has Ц. The 


И pertarm ditficul dale and word 
procimming tasks, Learn how К 
can make your business more 
ӨНісізгі. And mors profitable. toa 


—Featuring a WORD PROCESSING 
system Mat l^ciudoa: 


я 30,000 word dichonary 
B Mini-databate 
B Vigiblo electronic worksheet 


Announcing WICAT 6800 . 
| Microcomputer System 150 


Отынға 0 58000 Processor 8256 KB RAM 
8 10 MB Winchester 
келти, 5'/4" Floppy Disk Backup 
"n R$-232 C Serial Interfaces 
AL @ Paralial Printer Port 
BWICAT MCS Operation 
Systhm в Mullibus 
LANGUAGE SUPPORT 
PASCAL. б, FORTRAN, BASIC, APPLE. 
COBOL, ASSEMBLER 
SOFTWARE OF TIONS им хут, СРМ 


SPRINT 9 
MX-70 МХ-ВОЕТ Only $2495 
МХ-80 MX-100FT e 45 cps 


Call tor Prices 


HAZELTINE ESPIRIT 
824 x 50 po Formed Editing 


B Green Barsan mro 
87» 11 Matrix BBi-Directional Aus-Por 


INCREDIBLY 
ме“ %695 


Other fine systems Include— 
' Apple, —— nt: Atari, ote 


MANHATTAN GARDEN CITY FOREST HILLS YONKERS 
485 Lexington Ave 1301 Franklin Ave 100-17 QueensBlvd 2361 Central Ave 


авт St. Lobby Opp. Saks At 67th Ava. Opposite Caldors 

(212) 687-5000 (516) 248-5700 (212) 886-0700 (914) 793-1300 

Mon.—Sat Mon.— Sat. Tues.— Sat. Tues. — $21. 
Telex 640055 


December 1901 © BYTE Publications Inc 465 


Clubs and Newsletters 


Used 
Computer Exchange 


The UCE (Used Computer 
Exchange) matches buyers 
and sellers of used microcom- 
puter equipment. A listing of 
equipment with commission 
rates dependent on conclu- 
sion of a sale is available. 
Buyers must register with the 
UCE to use its services. 

UCE also has consulting 
and referral services for those 
seeking the lowest prices on 
new computers or guidance 
on small-business systems 
hardware and software 
matches, For more informa- 
tion, contact the Used Com- 


puter Exchange, 2329 
Hunters Woods Plaza, 
Reston VA 22091. 


Purser Pursues 
the Atar! 


Purser's Atari Magazine is 
a special edition of Purser's 
Magazine that contains ar- 
ticles and reviews on almost 
every piece of software avail- 
able for Atari computers. It's 
available for $1. Write to 
Purser's Magazine, РОВ 466, 
El Dorado CA 95623. 


Keep Up 
with the Networks 


The Localnetter covers ma- 
jor developments in local 
computer networks. Ethernet 
standards, products, and 
people in the news are some 
of the topics covered in this 
monthly newsletter. АП 
makes and kinds of networks 
are investigated by the 
publication. Localnetter costs 
$250 per year in the United 
States and $300 elsewhere. 
Back issues are available. 
Lecafnetter is published by 
Architecture Technology 
Corporation, РОВ 24344, 
Minneapolis MN 55424. 


Micro Cornucopia 


Micro Cornucopia is de- 
voted to the Big Board single- 
board computer made by 
Digital Research Computers 
of Garland, Texas. Articles 
on power supplies, memory 
protection, the monitor pro- 
gram, and more are included. 
A yearly (six-issue) sub- 
scription is $12 in the United 
States, $15 in Canada, and 
$20 elsewhere. Contact Micro 
Cornucopia, 11740 NW West 
Rd, Portland OR 97229. 


Atari Group 
in the North 


TAIG (Twin-City Atari In- 
terest Group) meets on the 
last Sunday of each month. 
An interest in Atari com- 
puters and $10 annual dues 
are the membership require- 
ments. A monthly newslet- 
ter, a group library of pro- 
grams, and a discount at cer- 
tain computer stores are all 
part of the membership. 
Write to À Middleton, 1794 
James Ave, St Paul MN 
55105, or call Steve Crowley 
at (612) 937-1001. 


TRS-80 Users 
In New Jersey 


The TRS-80 Users Group 
of Cherry Hill meets the 
fourth Monday of the month 
at the Cherry Hill library at 
7:30 PM. The club publishes 
a newsletter and is interested 
in exchanges. Contact Bryan 
McPhee, 418 Virginia Dr, 
Browns Mills NJ 08015. 


Connecticut 
CP/M Users Group 


For more information on 
the Connecticut CP/M users 
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group, contact The Word- 
smith Network, 110 Day Hill 
Rd, Windsor CT 06095, (203) 
683-2427. 


Bulletin 
Board іп Operation 


SEB Computer has started 
a Нее computer bulletin 
board in Jacksonville, Flori- 
da. The system is up each day 
from 6 PM to 8 AM. The ac- 
cess number is (904) 743-7050. 


About 
Telecommunications 


The Viewdata/ Videotex 
Report is a monthy publica- 
tion that is concerned with 
viewdata/videotex, teletext, 
and other systems of infor- 
mation distribution. Articles 
on Prestel, Telidon, video 
terminals, Compuserve, and 
other related subjects are 
featured. The Report is avail- 
able for $295 per year by Link 
Resources Corporation, 215 
Park Ave South, New York 
NY 10003, (212) 473-5600. 


Color Computer News 


Color Computer News has 
information on hardware, 
software, and products for 
the TRS-80 Color Computer. 
Color Computer News is 
available for $9 per year (six 
issues) from Remarkable 
Software, POB 1192, Muake- 
gon MI 49443, 


Hackers from the 
University of Dayton 


The University of Dayton 
Microprocessor Systems De- 
velopment Group is a nuts- 
and-boits group. Most of its 
members have built the Ex- 
plorer-85 microcomputer by 


Netronics. The group is look- 
ing for interested hackers to 
join in its pursuits, which are 
mostly concerned with 8085/ 
8086 applications. We also 
publish a newletter called The 
Stack. Contact Ње 
Microprocessor Systems 
Development Group, Km 
KL-341, Kettering Labs, 
University of Dayton, 
Dayton OH 45469, or contact 
the club president, Bill 
Salyuo, POB 11, Dayton OH 
45409, (513) 229-3614. 


Home Computer 
Newsletter 


Home Computer Newslet- 
Jer is for anyone who has 
purchased a computer or 
plans to do so soon. It in- 
cludes programming help, 
hardware and software re- 
views, product sources, and 
reader-contributed programs. 
The subscription rate is $20 a 
year. Contact Home Com- 
puter Newsletter, POB 616, 
Silverton OR 97381, (503) 
873-5012. 


Computer 
Sclence Group 


The NECSL (New England 
Computer Science League) 
administers monthly comput- 
er-science contests for high 
school] students throughout 
the country. Contests are 
held at each school, and an 
unlimited number of students 
from all grade levels can com- 
pete, Students are given short 
theoretical and applied ques- 
tions and a practical problem 
to solve using their schools' 
computer facilities, The 
NECSL tabulates the results 
and announces winners and 
prizes. If your school would 
like to learn more about 
NECSL, contact the League 
at РОВ 2417A, Providence RI 
02906, (401) 863-3300.m 


Apple 1 

Alkalabeth-World of 
Doom, a fantasy role-playing 
game for the Apple П. Floppy 
disk, $34.95. California Pa- 
cific Computer Company, 
Suite B, 1623 Fifth St, Davis 
CA 95616. 

Apple-Oids, a graphics ar- 
cade game for the Apple Il. 
Floppy disk, $29.95. Califor- 
nia Pacific Computer Com- 
pany (see address above). 

Apple Panic, a graphics ar- 
cade game for the Apple II. 
Floppy disk, $29.95. Broder- 
bund Software, POB 3266, 
Eugene OR 97403. 

Autobahn, a racing simula- 
tion for the Apple II. Floppy 
disk, $29.95. Sirius Software, 
2011 Arden Way #225А, 
Sacramento CA 95825. 

Bill Budge's Space Álbum, 
arcade games for the Apple 
П. Floppy disk, $39.95. Cali- 
fornia Pacific Computer 
Company (see address 
above). 

Bil Budge’s Trilogy of 
Games, arcade games for the 
Apple П. Floppy disk, 
$29.95. California Pacific 
Computer Company (see ad- 
dress above). 

Both Barrels, an arcade 
game for the Apple II. Floppy 
disk, $24.95. Sirius Software 
(see address above). 

Castle Wolfenstein, a 
graphics adventure for the 
Apple П. Floppy disk, 
$29.95, Muse Software, 330 


Software Received 


N Charles St, Baltimore MD 
21201. 

Cranston Manor, à graph- 
ics adventure for the Apple 
II, Hoppy disk, $34,95. On- 
Line Systems, 36575 Mudge 
Ranch Road, Coarsegold CA 
93614. 

Cross Clues, a word game 
for the Apple II. Floppy disk, 
$29.95, Science Research 
Associates, 155 М Wacker 
Dr, Chicago IL 60606. 

Cyber Strike, a strategy 
game Гог the Apple II. Floppy 
disk, $39.95. Sirius Software 
(see address above). 

Galactic Saga IV-Tawala's 
Last Redoubt, a strategy 
game for the Apple Il. Floppy 
disk, $29.95. Brederbund 
Software (see address above). 

Gamma Goblins, а 
graphics adventure for the 
Apple IJ, Floppy disk, 
$29.95. Sirius Software (see 
address above), 

Gobbler, an arcade game 
for the Apple II. Floppy disk, 
$24.95. On-Line Systems (see 
address above). 

Gorgon, an arcade game 
for the Apple 1. Floppy disk, 
$39.95. Sirius Software (see 
address above). 

Hi-Res Football, sports 
simulation for the Apple ПІ. 
Floppy disk, $39.95. On-Line 
Systems (see address above). 

Hi-Res Soccer, sports 
simulation for the Apple ll. 
Floppy disk, $29.95. On-Line 
Systems (see address above). 


This is a list of software packages that have been received by 
BYTE Publications during the past month. The list is correct to the 
best of our knowledge, but it is not meant to be a full description 
of the product or the forms in which the product is available. In 
particular, some packages may be sold for several machines or in 
both cassette and floppy-disk format; the product listed here is 
the version received by BYTE Pubilcations. 

This is an all-inclusive list that makes nio comment on the quality 
or usefulness of the software listed. We regret that we cannot | 
review every software package we receive. Instead, this list is 
meant to be a monthly acknowledgment of these packages and 
the companies that sent them. All software received is considered 
to be on loan to BYTE and is returned to the manufacturer after a 
set period of time. Companies sending software packages snould 
be sure to include the list price of the packages and [where appro- 
priate) the alternate forms in which they are available. 


International Gran Prix, a 
racing simulation for the Ар- 
ple If. Floppy disk, $30. 
Riverbank Software, POB 
128, Smith's Landing Rd, 
Denton MD 21629. 

Missile Defense, an arcade 
game юг the Apple II. Floppy 
disk, $29.95. On-Line Sys- 
tems (see address above). 

Mission: Asteroid, a 
graphics adventure for the 
Apple ШІ, Floppy disk, 
619,95. On-Line Systems (see 
address above), 

NORAD, an arcade game 
for the Apple П, Floppy disk, 
$29.95, Western MicroData 
Enterprises Ltd, POB G 33, 
Postal Station G, Calgary, 
Alberta, T3A 2G1, Canada. 

Phantoms Five, an arcade 
game for the Apple IL. Floppy 
disk, $29.95. Sirius Software 
(see address above). 

Pulsar ЇЇ, an arcade game 
for the Apple II. Floppy disk, 
$29.95. Sirius Software (see 
address above). 

Sabotage, an arcade game 
For the Apple 1I. Floppy disk, 
$24.95, On-Line Systems (see 
address above}. 

Snoggle, an arcade game 
for the Apple II. Floppy disk, 
$32.95. Broderbund Software 
(see address above}, 

Space Eggs, an arcade 
game for the Apple Il. Floppy 
disk, $29.95. Sirius Software 
(see address above). 

Space Warrior, an arcade 
game for the Apple II, Floppy 
disk, $24.95, Brederbund 
Software (see address above). 

Star Cruiser, an arcade 
game for the Apple II. Floppy 
disk, $24.95, Sirius Software 
(see address above). 

Ultima, a fantasy role- 
playing game for the Apple 
IL. Floppy disk, $39.95. Cali- 
fornia Pacific Computer 
Company (see address 
above). 

Wizard and the Princess, a 
graphics adventure for the 
Apple IJ. Floppy disk, 
$32.95. On-Line Systems (see 
address above). 


Atari 

Alpha Fighter, arcade 
games for the Atari 800. Flop- 
Py disk, $18.95. Dynacomp 
Inc, 142? Monroe Ave, Roch- 
ester NY 14618. 

Chomp-Othello, strategy 
board games for the Atari 
800. Floppy disk, $15.95. 
Dynacomp Inc (see address 
above). 

Eastern Front (1941), а 
&raphics war game for the 
Atari 800. Floppy disk, 
$22.95, Atari Program Ex- 
change, РОВ 427, 155 Moffet 
Park Dr, Sunnyvale CA 
94086. 

Fantasyland 2041 AD, a 
multipart, fantasy role- 
playing game for the Atari 
800. Floppy disks, $59.95. 
Crystalware, 12215 Murphy 
Ave, San Martin CA 95046. 
. Galactic Empire, a strategy 
game for the Atari 400/800. 
Cassette, $19.95. Adventure 
International, РОВ 3435, 
Longwood FL 32750. 

Giant Slalom, an arcade 
game for the Atari 800. Flop- 
py disk, $18.95. Dynacomp 
[nc (see address above). 

Intruder Alert, a graphics 
arcade game for the Atari 
800. Floppy disk, $20.95. 
Dynacomp Inc (see address 
above). 

Kayos, an arcade game for 
the Atari 800. Floppy disk, 
$34.95. Computer Magic Ltd, 
176 Main St, Port Washing- 
ton NY 11050. 

Star Trek 3.5, a strategy 
game for the Atari 800. Cas- 
sette, $19.95. Adventure In- 
ternational {see address 
above), 

Triple Blockade, an arcade 
game for the Atari 800. Flop- 
py disk, $18.95. Dynacomp 
Inc (see address above}. 

World War Ш, a war game 
for the Atari 800. Floppy 
disk, $29.95. Crystalware 
(see address above}. 


Commodore PET 
Adventure at Pearl Har- 
bor, a war game for 16 K- or 
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We Meet or Beat 
Any Advertised Price! 


NORTHSTAR 


PCB PRICE 


32 К-Буе PETs. Cassette, 
$19.95, Linited Software of 
America, 750 3rd Ave, New 
York NY 10017. 

Space Intruders, an arcade 
game for 8 K- to 32 K-byte 
PETs. Cassette, $19.95. 
United Software of America 
(see address above). 


HORIZON ТІ 


64k Quad Density 
#2 5/8'' Obl Side 

Dbi. Dansity Drives 
eFull Factory Warranty 
eList $4495 


HORIZON 11 
32% Double Density 


i 52695 


‘TOSHIBA 
WORD PROCESSING 


64k Main Memory. 2-5Y« Noppydriver. 
45 Ep» day wheal prinier LIST 7995 


*6695 
PRINTERS 


COMET 8300 с Wen 

COMET 11 С. цол раған 
EPSON МХ80 раған 
EPSON MX80 #5232 

EPSON GRAFTRAX UPGRADE 
STARWRITER 25cps райы 
STARWRITER 25cps 95232 
STARWRITER 11 45cgs parano 
STARWRITER 111 40 eps 85232 
МЕС 7710 85232 

МЕС 3510 85232 

MPi ВВС із! $749 


9/4” DISK DRIVES 
s99 |920С..... 


Tandon СОС ьш ыу . 990 920 


Tandon СОС оком тет». 


Tandon 100-4 wuss .. 
Seagate 5mb Hard Disc 


DISKETTES 


Varbatim 525-01 


воз u 10 "29 
Dysan 5%, 55, 00 бой, вот 10 94^ 


HORIZON I! 
64k Double Density 


ss 52050 


HORIZON Il 
32k Quad Density 


ssas 52895 


TOSHIBA 


Ы) Quad белің, 51. driver 


Gik 00, B^ dives 2mb storsge 


CP/M MOmicEO нн зк) СРАМ MBasicRQ and ГВачс |) 


/ $3495 


SUPES 


F 


CMC 5mb far 
TRS-80. Superbrain. 
Heath H-89, 5-100 


su 50195 
TELEVIDEO 


. 5595 
*665 
*T20 
950 


SUPERBRAIN 
S-100 Bus Adapler 


иѕт $595 4619 


LIST $90 


SUPERBRAIN 
раға! Part 719 


LIST $205 


SBE Pram $1 55 


To Order Call (206) 453-8159 


54495 


BRAIN. 


бак Quad Density 


*2990 


бак Double Density 


— 52650 


HARD DISKS 
CORVUS 


10ль ит $5350 *4295 
20» ие1 55450 *5300 


Mirar Bachup 3550 
Mullig var *115 


LANGUAGES 
C Basic |........ 
M Basic 8D .. .. 
МТ Pascal..... k 
Fortran 80. 
Соро! 80. 
M Basic Compiler , 


GRAPHICS 


Graphics board...., . 
Symbol Generater 
Graphics Ploter... . 
3-0 Graphics 

Surface Plottar 
Graphics Terminal 
Emulator . 


Mail and telephone orders only. Mastercharge. VISA add 3%. Na COD. All prices 
FOB origin. Sand for catalog. Mail all correspondence to Р.О. Box 3952, Bellevue, Wa. 98009 


PACIFIC COMPUTER BROKERS 
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Circle 328 on inquiry card, 


Super Gomoku, a board 
game for B K- to 32 K-byte 
РЕТ». Cassette, $9.95. United 
Software of America (see ad- 
dress above). 


TRS-80 

Bridge 2.0, card game pro- 
gram for the TRS-80 Model І. 
Floppy disk, $21.95. Dyna- 
comp Inc, 1427 Monroe Ave, 
Rochester NY 14618. 

Cribbage 2.0, board game 
program for the TRS-80 
Model I. Floppy disk, $18.95. 
Dynacomp Inc (see address 
above). 

Hearts 1.5, card game pro- 
gram for the TRS-80 Model I, 
Floppy disk, $19.95. Dyna- 
comp Inc (see address 
above). 

Nominoes Jigsaw Puzzle, a 
graphics puzzle for the 
TRS-80 Model I, Floppy disk, 
$20.95. Dynacomp Inc (see 
address above). 

Voyage of the Valkyrie, a 
graphics war game for the 
TRS-80 Models 1 or Ш, Flop- 
py disk, $39.95. Advanced 
Operating Systems, Suite 
792, 450 St John Rd, Michi- 
gan City IN 46360. 


Other Computers 

Backgammon 2,0, a board 
game program for CP/M. 
B-inch floppy disk, $21.45. 
Dynacomp Inc, 1427 Monroe 
Ave, Rochester NY 14618. 

Flight Simulator, a flight- 
simulation program for 
CP/M, 8-inch floppy disk, 
524.45. Dynacomp Inc {see 
address above). 

Poker Party, a game simu- 
lation for CP/M. 8-inch flop- 
py disk, $24.45. Dynacomp 
Inc (see address above). 

Star Trek 3.2, a strategy 
game for CP/M. 8-inch flop- 
py disk, $18.45. Dynacomp 
Inc (see address above). ш 


Technical Forum 


Apple X10 Control 


Wayne Arczynski 
c/o BYTE Publications 
POB 372 
Hancock NH 03449 


i compliment Steve Ciarcia on his fine article describ- 
ing the BSR X-10 Home Control Unit, Using the informa- 
tion outlined in his article "Computerize a Home" (see the 
January 1980 BYTE, page 28), and after reading Alan 
Trimble's article, "A $5.25 Interface to the BSR X-10 
Home Control System," (in the September 1980 issue of 
BYTE, page 314), [ created the program in listing 1. This 
program uses an Apple П computer (or other 6502-based 
computer with a 1 MHz clock), To control the BSR X-10 
command module, you need only a 40 kHz transducer 
(available from The Micro Mint of Woodmere, New 
York for $6), 

Implementing home control using an Apple II is sim- 
ple. First enter the machine-language program into page 
three of memory, then hook up the transducer to annun- 
ciator zero (pin 15) and ground (pin В) of the game- 
paddle connector. You are now ready to control lights 
and appliances with your Apple. 

Like Trimble's program, mine has two subroutines that 
handle critical timing. The first is FRTY, which generates 
a 40 kHz signal to annunciator zero, The second is DLY, 
which generates the delay necessary between the 40 kHz 
transmit bursts. Subroutines SNDO and SND1 transmit 
the pulse train necessary for 0 and 1, while TERM gener- 
ates the required termination sequence, The MAIN ROU- 
TINE loads the accumulator with the command byte 
(fram location FF hexadecimal, 255 decimal), saves the 
complement, and serially transmits the command. The 


complement is then loaded into the accumulator and 
transmitted serially. Finally, the termination sequence is 
transmitted. 

[n my program, the command byte is stored at location 
255 decimal, and a CALL 768 is executed (in machine lan- 
guage: J5R $300). All registers are saved and restored by 
the program; therefore, only location 255 decimal must 
be reserved for the program. The program may be relo- 
cated to a different location in memory, although care 
must be taken to verify that no timing loops cross page 
boundaries. This is not a severe limitation since the pro- 
gram fits into a single page of memory, 

To use my program with Steve's BASIC program in the 
January 1980 BYTE, make the following changes to his 
program: 


echange: OUT 9, C(X) 

to: POKE 255, C(X) : CALL 768 
echange: OUT 9, F 

to: POKE 255, F : CALL 768 
eremove; OUT 9, 128 
eremove: GOSUB XXXX :REM DELAY TIMER 


You don't have to turn off the timer or wait for the 
byte to be transmitted in the last two items because the 
assembler program only transmits one command per call 
and returns to the calling program only after transmis- 
sion is complete. № 


Listing 1: 6502 assembly-language program to run the BSR X-10 system from one bit of an Apple II parallel-output port. 


ASM 


(900 
2910 
0920 
0930 
0949 
0950 
0950 
C970 
0980 


EI 


* ox x X € + * "o 


ж 
ж 

% WAYNE S. 
* NOVEMBER 5, 1980 


ККККККИЕКИККККЕЙИХЕККЕяяЯ 


ЖккжиакКккКккитк кЕтЕКККяЯЯ в 


+ 


APPLE X-10 CONTROL 
BY 


* 
ж 
ARCZYNSKI * 
ж 
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0990 * 
1000 * BSR X-10 CONTROLLER 
1010 * | 
1020 * GENERATE THE SIGNAL REQUIRED 
1030 * TO DRIVE А 40KHZ TRANSDUCER 
1040 * TS TRANSMIT COMMANDS TO THS 
1050 * BSR X-10 COMMAND CONSOLE 
1069 * 
1070 * 
1080 * COMMAND BYTE (DECIMAL): 
1090 * ALL OFF = 1 
110) * LIGHTS ON = 3 
1110 * ON = 5 
1120 * OFF = 7 
1130 * DIM = 9 
1140 * BRIGAT = 11 
1150 * 
1160 * CH1 = 12 НЭ = 14 
1170 * CH2 = 28 CH12) = 30 
1180 * CH3 = 4 СН11 = 6 
1190 * CH4 = 20 CH12 = 22 
1200 * CH5 = 2 CH13 = 0 
1210 * CH6 = 18 CH14 = 16 
1220 * CH7 = 10 CH15 = 8 
1230 * CH8 = 26 CH15 - 24 
1240 * 
1242 * COMMAND BYTE IS LJCATION SFF 
1244 * BASIC: POKE 255, CMND 
1246 * M/L: LDA CMND 
1248 * STA $ЕЕ 
1250 * 
1260 * VARIABLES 
1265 * 
1270 ANON .EQ 5С059 SET ANNUNCIATOR ZERO ( AND ) 
1275 ANOF „ЕЧ SCOSB CLEAR АМО 
1280 CTRI .EQ SFD XMIT BIT COUNTER 
1285 COMP .Е0 SFE COMPLEMENT OF COMMAND 3YTE 
1299 CMND .EQ SFF COMMAND BYTE 
1295 " 
1300 * MAIN ROUTINE 
1305 „ПК 5300 
0300- UH 1310 STRT PHP SAVE REGISTERS 
0301- 48 1329 РНА 
0302- ВА 1330 ТХА 
0303- 4u 1340 РНА 
0304- 99 1350 ТУА 
0305- 48 1360 РНА 
0306- А5 FD 1362 LOA СТК1 
0308- 48 1364 PHA 
0309- А5 FE 1366 LDA COMP 
Q30B- 48 1368 PHA 
1369 * 
030C- А5 FF 1370 LOA СУМО GET COMMAND BYTE 
030E- 2A 1372 RDL POSITION COMMAND 
030F- 2A 1374 RDL 
0310- 2А 1376 ROL 
0311- 49 FF 1380 ЕСЕ ЕЕ COMPLEMENT CAND 
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031E- 
031F- 
0321- 
0324- 
0326- 
0329- 
032B- 
032D- 
032ғ- 
0331- 


0333- . 


0334- 
0336- 
9339- 
0335- 
033Е- 
0340- 


0342- 
0345- 
0346- 
0348- 
0349- 
0348- 
034C- 
034D- 
034Е- 
034F- 
0350- 
0351- 


0352- 


0354- . 


0357- 


0359- . 


035C- 


035D- 
035F- 
0362- 
0364- 
0357- 


03 


03 


93 


03 
03 


03 


03 
03 


03 


SNDO 


STA COMP 
ZOR #SFF 


LOX #5 
STX СТВІ 
JSR SNDI 


NOTE: 


SAVE COMPLEMENT 


UNCIMPLEMENT COMMAND BYTE 


SETUP TO TRANS 
9 BITS 


TRANSMIT START BIT 


TRANSMITTING A BURST 


( 2ЕКО DR ONE ) TAKES 
480$ IN ASSEMBLER 
INSTRUCTIONS 


ROL 
pcc 
JSR 
BCS 
JSR 
DEC 
BNE 
LOX 
STX 
LDA 
ROL 
3CC 
JSR 
BCS 
JSR 
DEC 
BNE 


SKP1 
SND1 
SKP2 
SNDO 
СТЕ1 
XLP1 
#5 

CTR1 
COMP 


SKP3 
SND1 
SKP4 
SNDO 
CTRl 
XLP2 


JSR 
PLA 
STA 
PLA 
STA 
PLA 
ТАУ 
PLA 
ТАХ 
PLA 
PLP 
RTS 


TERM 
CUMP 


СТКІ 


SNDI 

LDY #160 
JSR FRTY 
LDX $79 
JSR DLY 
RTS 


5100 

LOY #48 
JSR FRTY 
LOX $135 
JSR ОГУ 


RTS 


XMIT 1 IF CARRY IS 


SET 


ХЧ1Т 0 IF CARRY IS CLEAR 


LOOP UNTIL 3 BITS HAVE SEEN Sin? 


SETUP 


> BITS 
SETUP FOR COMP 


TO 


XMIT 


XMIT 1 IF CARRY IS SET 


XMIT 0 IF CARRY IS CLEAR 


LOOP 


UNTIL 5 BITS WAVE BEEN SENT 


ХМІТ TERMINATION SEQUENCE 
RESTORE REGISTERS 


END OF MAIN 


ХМІТ A DNF 
4MS JF 40KHZ 
40KHZ BURST 


XMIT 
DELAY 


4MS 


DELAY REMAINING TIME 


AMIT А ZERD 


1.245 OF 40к42 


XMIT 40KHZ BURST 
DELAY 6.85 
DELAY REMAINING TIMES 


Listing 1 continued on page 472 
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0368- 
036А- 
036C- 
036Е- 
0370- 
0372- 
0375- 
0377- 
037А- 
037C- 
037F- 
0381- 
0384- 
0386- 
0389- 
038В- 
038£- 


039Ғ- 
03А1- 
03A2- 
0344- 
0345- 
0346- 
03A7- 
03А9- 


SYMBOL TABLE 


ANUN 
СПМР 
XLP1 
ХР 
SND1 
FRTY 
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C5 
C5 
C6 
C5 
AD 
20 
А0 
29 
АО 
20 
АО 
20 
52 
20 
А2 
20 
60 


BD 
БА 
ЕР 
ЗА 
ZA 
BP 
EB 
BA 
88 
DU 
60 


AU 
B3 
DU 
EA 
Еһ 
СА 
00 
60 


99 


58 


Е1 


99 


FD 


F5 


С059 
ОЈЕ е 
031% 
0333 
0452 
К, 


93 
93 
03 


03 


' 03 


93 


CU 


CO 


2200 
2210 
2212 
2214 
2216 
2218 
2220 
2230 
2240 
2250 
2260 
2270 
2280 
2290 
2295 
2300 
2305 
2310 
2320 
2400 
2410 
2420 
2430 
2440 
2450 
2460 
2470 
2480 
2490 
2500 
2510 
2520 
2530 
2540 
2559 
2500 
2610 
2620 
2630 
2640 
2650 
2660 
2670 
2580 
2690 
2100 
2110 
2120 
9999 


ANOF 
CMND 
5КР1 
SKP3 
SNDO 
JLY 


* 


ТЕВМ 


т» йа » © 


RTY 


C058 
OOFF 
0324 
0339 
035D 
039F 


FRTY 


REG 


ЭТА 


DLY 


REG 


СТВІ 
СТКІ 
CTR1 
CTR1 
#160 
FRTY 
#160 
FRTY 
#160 
FRTY 
#169 
FRTY 
4240 
DLY 

#240 
DLY 


‚ e 


ANON 


FRTY 


i = 


DURATION 


LDY 
DEY 
8КЕ 
МОР 
МОР 
DEX 
BNE 
RTS 
eo EN 


#5 
0621 


DLY 


СТВІ 
STRT 
SKP2 
SKP4 
TERM 
DLP1 


* 


TERMINATION SEQUENCE 
DELAY 2005 


JF 1545 27 49540 


4М5 OF 40KHZ 
XMIT 40KHZ BURST 
REPEAT FOR 
15MS DF 
CINTINUOUS 
40KHZ TONE 


DELAY ОР 12М5 
DELAY OF 1245 
TOTAL 2445 DELAY 


GENERATE FURTY KILIHERTZ SISAL 


DURATIIN 


SET ANNUNCTATOR TO A HIGH LEVEL 
1205 AT HIGH LEVEL 


CLEAR ANNUNCIATOR 
13US AT LOW LEVEL 


LOOP FOR TdE DURATION SET 3Y REG Y 


DELAY BETWEEN TRANSMIT BURSTS 
DURATION 
= (X * 500$ + 50$ ) 
2\15 
3905 LOOP 
305 NORM, 205 Ұ-0 
205 
205 
205 
30$ NORM, 205 Х=0 
OOFD 
0300 
0329 
033E 
0368 
03А1 


puter Headquarters 


ріс. SOFTWARE @ esT Setters on osk 
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е OKIDATA 80 Gr. printer) e 12" Green High HIGH TECH | 2 рр 
• TYMAC cable ) Resolution Monitor Disc-O Check. ......'85 | | AüenRain . .. 2395 
and interface isi м => ее жщ, ‚| dm Rasilər Blaster  , 28.95 
writer | | епі Billing ... . . Saragon И . .. ...32.95 
Е Арр!е 52449°° | 3 Us Into Master (DOS 3.3), , .*130 Lo 0 22,497.50 
Now Only а MICROSOFT RobotWar.. . 237.50 
| | " Fortran-BO . .. .,*154.50 | Space Eggs.. .. 28.95 | 
| MICRO PRO | Gorgan .., ,. .37.96 
APPLE H ACCESSORIES Word Star 30.... ..,.,2269 | | TGJoystick, . 49.95 
Spall Star... .. 3200 — = 
ОС Hayes Micro Model li .2... .H299 HOWARD SOFTWARE | | | 
Videx 80 Column Video Terminal ..... 1269  TaxPreparer..... 80.00 Data Star... ... ...'214 | [MOUNTAIN COMPUTER 
Vidar Keyboard Enhancer .. .. . ‚ *109 Real Estate Analyzer 129.95 PEACH TREE t/APPLE Expansion Chassis , *609'* 
SUPR'Mod _. ._.. . : ‚ 527 Creative Financing . 130.00 General Ledger . 1274 | [CPS Multi Function *189** | 
Microsoft 280, ....... . . ... , 7288 LJK SOFTWARE Accounts Payable. ‘274 Music System _ ___. "475 
 Appie Silent Type Printer... , 1339 LetterParfect. .. .129.85 лечу, 14 aaa iud 100,000 Ову Clock.  . *d25" 
High Speed Serial Interface , . .-"458 APPLE H SOFTWARE 8 BPI The Clock,... . 2 239% 
Micro Soft 18K Aameard,..,. . . ..*159 Dow Jones Partiolic :315 A/D + O/A WIO Cable '309™ 
System wiApple Pascal (containa Evaluator .. =... .47.00  — General Ledger к Supertalker $0200 1255" 
Langusge System wiApple ler 1.1 Accounts Receivable "315 : 
Integer Basic & 16K Expansion Card). . . 405 The Controller 1. Introl/x-10 Controller 1170" 
= ра 41859 (General Bus. System) 520.00 inventory Coniroel . . . Romwriter.... 1549 
peas mm? з v ек, Apple Post |. | . -47.00 The Source | --4 -in 
iof Қа алымын жа eS ina A PERSONAL SOFTWARE | Ъз: 
"ats | Quotes Reporter , .. 85.50 Visicale 3.3. . .. - "159" EL 
CALIFORNIA COMPUTER SYSTEMS Apple FORTRAN .. 175.00 Visiplot.. ..... ... 49" MEMOREX, _ Baoxof 1027.00 
Programmable Timar . ... . .  .:98.85 Apple Piot ,.... ... 64.00 Visidex .. 15" MAXELL Box af 10 £37.00 
Analog-to-Digital Converter ‚ "104.95 DENVER SOFTWARE STONEWARE BASAF _. “Bor oF 10 *35.00 
Arithmetic Processor я 309.95 Financial Partner . 149.95 DB Master... ., 180 Call tor Diskatte Quant, Price 


| 800 wiih 16K 


ATAR 


- ey SF 5995 QUME SPRINT 
| 585 RO 45 CPS , — 12500 
5/55 RO Ж қс 12550 
2/55 KSA : 12850 
9/35 НО 35 CPS Н5-232 11,838 
9/35 KSA 35 CPS RS-232 
ATARI 410 
PROGRAMMABLE RECORDER Wilh Keybonrd 11885 
56 495 9/45 (ТО 45 CPS R5.232 Micraling-B0 д » 
Limited Front Coniro! Panel 72179 . Ш 
Texos Instruments 9/45 FULL 45 CPS RS-232 Bidirectional, Eictian and Pin Ее, 
аға sura d The HP-85 is в powariul Full Front Contro! Panel 12320 80/132 Columne... . . 59.55 
аец ч отр | BASIC langesge computer, 9/55 LTD 55 CPS 45.212 Tractor Feed Optional | 55.00 
wikayboard, CRT display, Limited Front Control 2235 83A PRINTER: Graphics, 120 eps 
printer & tape driva, 10K 9/55 FULL 55 CPS 95.232 Bidirectional, Frictlon and Tractor, 138 
RAM, ахрапбађіе lo 32% Full Front Control Panel 12440 Columns, Такев 15" Paper . .В15.00 
Reg. 3250.00 Now °2595 МЕС Spinwriter 3500 Senes CALL 
HP-aa Rag. 2250 51750 Centronics 739......,.... $699 EPSON 
Orig. 950.00 ew! 4 МХ-80 Printer 
Now 536995 NEW i25 CPU Terminal | | 9500132 Column, tSOC RS ‘1349 Са! шып C" pra re a 
Cal! ne Welta lor Low Price 9507 Graphics Моде! ОР 9500 71340 MX-80 ner а. 
tt ak 324606 72258 Graphics Plotter DIABLO уч v Е 
" : с ; 
Solid State Böni i 285,00 ОРТ. 002 Вер. 2,200 = 1939 630 (RS-232) Daisywheel Pinte '2598 сай oc write lor low L ! 
АҒ Modulator ко . 39.95 1650 RO 12998 1640 HO 72578 
ТІ 59 Program. 179.95 B2901M SW" Dual Мама Са 39509 1640 КВ ‘1550 Sanyo Monitors 
Less Manut. Rebate -20.00 Flex. Disc Drive | 
YOUR COST 159.95 Rag. 2.500 | 1995 PAPER TIGER VM-45089" BSW .. 169,95 
TI 56С Program. 89.95 " и 4456 Graph 7790 440G Graph 975 DM-5112CX 12" Green 269.95 
Prt Алы -— 25318 Impact regs “БОС Graph "299 5606 Graph295 ПМС-801313" Color ‘449.95 
r | ОРТ. 688 Reg. 3, , 440 7898 445 899 460 275 Electro Home 9" Grean , 204.95 


CORPORATE ACCOUNTS WELCOME " (212) 260-4410 
h t oo TOLL FREE OUT OF STATE 
pheto 59 


==" 800-221-7774 
= 800-221-5858 
man ол Н 81 Street Now York N'Y: 10040: a п 800-223-56061 


Ims on sale Jor Плей time anty, and are aubjeci to limited availability. Not responsible lar 1 гарһіса! errors, This ad supersedes al) olhar sds 
prior to Nov. ‘84, All orders subject 10 verification and acceplance, Mint мые and handling $498 


67 West 47ih Street, New York, N.Y, 30036 


Circle 450 on Inquiry card. 


Handi-Writer 


A Video Note Pad 
for the Physically Handicapped 


For the first 50 years of her life, 
severe cerebral palsy prevented Lois 
from answering questions that re- 
quired more than a simple yes or 

no. But an inexpensive computer 

and special hardware and software 
have now enabled Lois to communi- 
cate complex thoughts and ideas. 
Using her new Handi-Writer system, 
Lois has shown herself to be an in- 
telligent, alert woman who can in- 
teract effectively with those around 
her, 

The usual cause of cerebral palsy is 
damage at birth to the part of the 
brain that controls motor coordina- 
tion, Cerebral palsy usually leaves in- 
nate intelligence unimpaired. The 
distinction between intelligence and 
knowledge is vital here: simply put, 
intelligence is the ability to learn, and 
knowledge is what has been learned. 
It is difficult to measure either in- 
telligence or knowledge in a person 


Howard Batie 
12002 Cheviot Drive 
Herndon, VA 22070 


severely afflicted with cerebral palsy. 
Physical impairments prevent Lois 
and other sufferers from responding 
to questions about complex thoughts 
and abstractions. The mind, however 
bright, is prisoner of the body. 


Requirements for Communication 

The first step in helping Lois to 
communicate was to understand the 
nature of the physical impairments 
that had to be overcome. Lois is 
severely spastic and has very little 
control over the movement of her 
hands and arms. She cannot move 
around on her own. She cannot talk. 
Although she has enough strength in 
her arms to bend a sturdy mechanical 
joystick, she cannot control it well 
enough for use as an input/output 
device. Because of a caring family 
that has spent much time with her, 
she can read. 


со 0 ~ 


dod 


2 INCHES—«! L— -- e INCHES = 


Figure 1: Arrangement of contrals on the selector panel, Industrial "panic-button" 
switches are easily grasped by a handicapped user. 
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А system to help Lois engage in 
two-way communication had to meet 
the following requirements: 


e Most important, the system had to 
be small, portable, reliable, and inex- 
pensive. 

e The number of physical actions re- 
quired of Lois had to be kept to the 
minimum. Since she could not oper- 
ate a keyboard with many separate 
keys, software would have to do 
nearly all the decision making. 

e The system had to permit selection 
of the most common words and 
phrases with a single, easy action, but 
still permit construction of more com- 
plex words and phrases. 

ө The system had to be able to correct 
spelling errors caused by uninten- 
tional selection of a character or a 
word. 


System Overview 

Before taking a close look at each 
component of the Handi-Writer 
system that we developed to meet 
these requirements, I'l] give you а 
quick overview of the finished 
system. 

| based the system on my own 
TRS-80 Model I with 16 К bytes of 
memory using Level II BASIC. The 
string-handling functions of Level II 
BASIC are essential to the Handi- 
Writer software, which displays 
characters and words on a video 
screen, The user selects a character or 
word by moving а variable-size 


blinking cursor to it. If the cursor is 
on an item that is a single character, 
the character blinks; if the cursor is 
on an item that is a word, the whole 
word blinks. Four cursor-control but- 
tons are placed on a small, separate, 
five-button panel, as shown in figure 
1. Pushing the fifth button on the 
panel will print a selected character or 
word—whichever item is blink- 
ing—on a four-líne work space at the 
bottom of the screen. The Handi- 
Writer interface between the TRS-80 
and the selector panel consists of a 
3-by-5-inch printed-circuit board 
housed in a separate cabinet. 
Although I used the TRS-80 as the 
basis for Handi-Writer, the hardware 
and software described in this article 
could be modified to interface with 
almost any popular computer. 


The Screen Display 

Handi-Writer is menu-driven, but 
the menu is unusual. The user sees the 
screen shown in figure 2. The 
alphabet and numbers are at the left 
of the screen and 29 common words 
are at the right. Although a screen 
format of 64 characters per line 
would have accommodated more 
words on the screen, the format of 32 
characters per line suits this applica- 
tion better; the larger characters 
reduce the degree of visual 
discrimination required to select 
items from the menu, 

We tried many arrangements of the 
alphabet and the other menu items 
before we arrived at the best menu for 
Lois, which is what figure 2 
represents. A different arrangement 
might better meet the needs of 
another person. Once the Handi- 
Writer system was functioning, it 
enabled Lois to tell us what words she 
wanted on the menu. We used no 
punctuation except the question mark 
because the user can indicate the end 
of a thought or a sentence by insert- 
ing extra spaces, Besides characters, 
figures, and words, the menu includes 
four editing functions and a RECALL 
function, all described below. 

An important goal of screen design 
was to minimize the amount of mo- 
tion and effort required to select a 
menu item. Consequently, the cursor 
moves in units of whole menu items. 


Ав you look at figure 2, IS is only one 
unit of cursor movement to the right 
of ГМ, despite the appearance of 
several blanks between the two items. 
WHY is only one unit of cursor 
movement to the right of the 2. 
SPACE is only one unit below either 
7, 8, or 9, The question mark is only 
one unit to the right of SPACE, 
regardless of whether the cursor was 
on the 7, the 8, or the 9 before the 
user moved the cursor to SPACE. 


Once the Handi-W/riter 
was functloning, it 
enabled Lois to tell us 
what words she 


wanted on the menu. 
SSE T) 


Furthermore, Handi-Writer im- 
plements both vertical and horizontal 
wraparound in cursor movement. 
PLEASE, at the top of the screen, is 
only one unit down if the cursor is on 
WORD. LINE is one unit up from 
THANKS. COME is one unit left 
from Q, and Y is one unit right from 
THIRSTY. By moving the cursor 
only one unit, the user can also go 
from ALL in the lower right corner of 
the menu to À in the upper left 
comer. 

To prevent the user from having to 
select SPACE too often, the software 
automatically inserts a space before 
each word listed on the right side of 
the menu. No space is inserted before 
the ending ING, also on the right side 
of the menu. 


How It Works 

The bottom four lines of the screen 
form a work space, separated from 
the menu above by a single blank 
line. When the desired letter or word 
is blinking, the user presses the 
PRINT button and the letter or word 
appears in the work space. Repeated 
depression of the PRINT button will 
cause repeated printing of the blink- 
ing item, There is automatic line ad- 
justment if a word won't fit on the 
current line, 

The user can correct errors in the 
printed text in the work space by us- 
ing one of four editing functions: 


LTR, WORD, LINE, and ALL. The 
user selects the editing functions just 
as he or she selects other menu items, 
However, when the user selects an 
editing function, it blinks at a rate 
three times faster than the blink-rate 
for the other items on the menu. 

All four editing functions are 
located on the menu's ERASE line, 
which is the first line of menu items 
above the work space. If LTR is made 
to blink, then pressing the PRINT 
button will delete the last letter 
printed in the work space. If WORD 
or LINE is blinking, then pressing the 
PRINT button will delete the last 
word or line in the work space. Press- 
ing the PRINT button when ALL is 
blinking will clear the entire work 
space, but to prevent accidents, the 
screen will ask ERASE SCREEN 
TEXT? Then the user must press the 
PRINT button again. 

When the user comes to the end of 
the fourth line of the work space and 
prints another word or letter, the 
software automatically scrolls the 
displayed text up one line. The last 
three lines are still displayed. Lines 
that scroll up out of view go into a 
text buffer that can hold eight faur- 
line "pages" of text, or a total of 32 
lines. If more than 32 lines are 
scrolled up, the first line in the buffer 
is lost, An asterisk appears on the 
menu below the E in ERASE to warn 
the user. 

The user recalls four-line blocks of 
text from the buffer by selecting 
RECALL on the menu and pressing 
the PRINT button. Like the editing 
functions, RECALL blinks at three 
times the normal rate to indicate that 
it is a function rather than a printable 
word. The first four lines displayed 
are the first four lines that went into 
the buffer, not the four lines that 
most recently went into the buffer. 
Pushing the PRINT button repeatedly 
when RECALL is blinking recalls the 
next four lines, and the next, and so 
on. After all the text in the buffer has 
been recalled for display, the message 
END OF TEXT appears. After that, 
continuing to press the PRINT button 
causes repeated scrolling through the 
same text. 

The user can clear the text buffer 
by using the ALL editing function 
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Figure 2: The screen display оў the Handi-Whriter system. 
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repeatedly. Handi-Writer gives warn- 
ing messages and requires confirma- 
tion before actually erasing the stored 
text. 


The Screen Software 

The Handi-Writer software is 
shown in listing 1. The program uses 
about 8 K bytes of memory. The 
screen software works by dimension- 
ing a string array into which the 
alphabet and menu items are stored; 
the 74 successive array elements are 
then arranged visually into a nominal 
7 by 11 matrix, but the software still 
treats them as a 74 by 1 array with se- 
quentially numbered indexes. 

The current item blinks about once 
each second, but the rate can be 
altered by changing the value of the 
variable K in the Handi-Writer pro- 
gram shown in listing 1. Table 1 pro- 
vides a list of the program's numeric 
and string arrays and variables. 

If you decide to change menu items 
in the listing, do not introduce as a 


menu item any phrase that has a 
space in it, such as I AM. Use words 
only, and limit them to six letters plus 
the leading space for the first two col- 
umns of words on the screen, or 
seven letters plus the leading space for 
the third column. 


The Hardware 

Figure 3 is a schematic diagram of 
the Handi-Writer interface, Figure 4 is 
a diagram of the placement of parts 
on the printed-circuit board, and 
table 2 is alist of parts keyed to the 
placement diagram. The entire cir- 
cuit, including power supply, fits on 
one 3-by-5-inch printed-circuit 
board. The design uses widely 
available CMOS (complementary 
metal-oxide semiconductor) instead 
of the 74LS series TTL (transistor- 
transistor logic) normally used for 
computer interfacing. As a result, the 
design eliminates all but one current 
requirement for the CMOS logic but 
still provides a three-state interface 


for the computer's address bus, data 
bus, and control lines. The only re- 
maining requirement is that the 
CMOS must be operated at +5 volts 
in order to maintain TTL-logic-level 
compatibility with the TRS-80. 

ICA and ICS are quad CMOS 
switches, each independently con- 
trollable. When pin 13 of IC4 is low 
(logic О), the switch between pins 1 
and 2 is open; ie: it presents a very 
high impedance (on the order of 
several hundred megohms) between 
pins 1 and 2. This is exactly the same 
condition as that of a 74LS367 three- 
state buffer when in the high- 
impedance mode. However, when 
pin 13 of IC4 goes high (logic 1), the 
internal switch is closed; ie: a low 
resistance (on the order of 200 to 400 
ohms) is presented between pins 1 
and 2. The switch is bidirectional in 
the sense that pin 1 can be used either 
as the output or input, and pin 2 can 
be used either as an input or output. 
In many applications, this feature of 


Listing 1: The Handi- Writer program. Written in TRS-80 Level H BASIC and requiring 16 К bytes of memory. this program handles 


communications between the Handi-Writer interface and the ТК5-80. 


75 REM -- LOGO AND INITIALIZATION -- 
100 CLS: PRINTCHR$(23): PRINT319B,"HELP FOR THE HANDICAPPED": PRINT3272, VERSION 
1.7": PRINT@448, "JANUARY 1981 HOWARD Е. BATIE" 

110 PRINT "РО BOX 467, HERNDON VA 22070": PRINTG3714,"FÜR TRSE-BO MODEL I": 
782,"LEVEL II, 14k" 

120 CLEAR 1260: DIM M(74),M$(74),P$(4),T$(X3):  II-Os 
1: РТ=0: FOR 1=1 TO 2000: NEXT: CLS: PRINTCHR$(Z3) 
125 REM -- PRINT DISPLAY — 

150 FOR 1=1 TO 74: READ A: READ X$: 

2640, "ERASE: "; 

135 REM -- SELECT MENU ITEM TD BE PRINTED —— 

IF МО) «690 AND M(L)<>612 THEN B-0: ЕВ=0: БОЅИВ 740 
11=0: БОБОВ 250: IF L>68 THEN К=5 ELSE K-15 

А-ІМР(03: IF 42255 THEN 11=11+1 ELSE 170 

IF II«K THEN 152 

ІІ-О: GOSUB 240 

A=INP (0): IF А=255 THEN 11=11+1 ELSE 170 

IF 11=2%К THEN 150 ELSE 158 
IF А-259 GOSUR 240: GOTO 250: 

GOSUB 250: GOSUB 240: IF A=254 LeL«1: 
=66 L-67: GOTO 220: REM —— RIGHT -- 
IF A-2553 L=t-1: IF 1<1 LsL«74: GOTO 220: 

: REM — LEFT —— 


PRINT® 


L&5-0: Lz1: ІРгі: EB-O: ТС= 


MCTI=As МФ(12-ХФ: РКІМТӘА, ХФ: 5 NEXT Is PRINT 


REM -- PRINT — 


IF L>74 і-і.-74: GOTO 220: ELSE IF L-65 


ELSE IF L=65 ОК 1=66 L-64: GOTO 220 


200 IF 4-251 THEN IF L»3 AND L«8 L-L«67: GOTO 220: ELSE IF (> AND L<4 L=L+6S: G 

ОТО 220: ELSE IF L»70 L=L-4: GOTO 220: ELSE Lzst-7s GOTO 220: REM — UP — 

210 IF A-2247 THEM IF [266 AND L«71 L=L+4: GOTO 220: ELSE IF L=64 ОК L-65 ОК L=66 
L=L-63: GOTO 220: ELSE IF L>70 L-L-657: GOTO 220: ELSE 1=+7: GOTO 220: REM — D 
OWN -- 

220 GOSUB 250: GUSUR 240; GOSUR 590: GOTO 140 

230 PRINTaM(L? ,STRING$(LEN(MS(L))," "7%: FOR J=1 TD 50: NEXT Js RETURN 


240 РКІМТӘМО) МФ (1055 RETURN 


Listing 1 continued on page 478 
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Listing 1 continued: 

245 REM —— ERASE ALL — 

250 IF M(L)«690 THEN 300 

260 ОМ ЕВ+1 GOTO 270, 2BO, 290, 292 

270 PRINT@716, "ERASE SCREEN TEXT?"s: EB-1: GOTO 140 

280 GOSUB 590: LP=1: РКІМТФ750,"ТЕХТ MEMORY";: EB-2: GOTO 140 

290 GOSUB 740: PRINT@722, "ARE YOU SURE?";: ЕВ-5: GOTO 140 

292 PRINT371B,"TEXT MEMORY ERASED";: EB-O: FOR [=1 TO 55: 7%(512-"“: NEXT I: PRIN 
T9704," "ss GOSUB 590: GOSUB 740: ТС-1: GOTO 140 

293 REM -- ERASE LAST PRINTED LETTER —- 

500 GOSUB 7403 IF М) =652 THEN GOSUB 420: GOSUB 590: GOTO 140 

50% НЕМ -- ERASE LAST PRINTED WORD -- 

310 IF Ма }=662 THEN GOSUB 460: GOSUR 590: GOTO 140 

$15 КЕМ -- ERASE LAST PRINTED LINE — 

520 IF М((53-678 THEN GOSUB 400: GOSUB 590: GOTO 140 

$25 КЕМ -- PRINT SPACE -- 

550 IF M(L)=S5S78 THEN B$=" "s: БОТО 500 

558 REM -- RECALL TEXT FROM T$ MEMORY — 

540 IF M¢lL}=4626 THEN B$-"": GOTO 600 

345 REM —— ACTIVATE EXTERNAL BUZZER —— 

$50 IF M(L)=412 AND B=0 THEM PRINT@ 720, "TURM ОМ BUZZER?"s: В=1: СОТО 140 
360 IF M(L?2612 AND B-1 THEN OUT О,0: PRINT2720, “BUZZER TURNED ON"s: GOSUH 590: 
GOSUB 590: B=0: GOSUE 740: GOTO 14a 

370 IF 820 THEN В=0: GOSUB 740 


375 REM -- PRINT CHARACTER/WORD -- 
580 B$-M$(tL): РТ=0: GOTO 390 
585 REM —- ERASE FRINTED LINES AND FPS BUFFERS -— 


390 FOR Ісі TO 4: PRINT97044+6441,STRINGS(31," "Jes РФ(1)="": NEXT I: RETURN 

395 REM -- ERASE LAST PRINTED LINE —- 

400 GOSUB 560: P$(LP)="": LP-LP-1: IF LP<1 THEN LP=1 

410 RETURN 

415 REM -- ERASE LAST PRINTED LETTER -- 

420 LS=LEN(PS(LF)): IF LS«1 THEN P$(tP)z2""; LP-LP-1 

450 IF LP<1 THEN ІР-і: RETURN 

440 IF L8»0 THEN FPS(LP)=LEFTS(PS(LP),LS-1): GOSUB S40: PRINT9704*64£*LP, P$ Р); 
450 RETURN 

455 REM -- ERASE LAST PRINTED WORD -- 

460 LS-LEN(F$(P) ) 

465 FOR 1=15 TO 0 STEP -1; IF 1<2 THEN GOSUB 400: RETURN 

470 X$=MIDS(PS(LP),1,1)2 IF X$-" " THEN B$-RIGHTS$(PS(LE),LS-I): PS(LFP)=LEFTS (PS ( 
ШР),1-1): GOSUB 560: PRINTO9704*6443LP,P$(LP)3: RETURN 

480 NEXTI 

485 КЕМ -- PRINT ALL FOUR LINES OF TEXT -- 

490 FOR 1=1 TO 4: IF P$(I)-"" THEN RETURN: ELSE PRINT239704«64*1,P$41)3: LP=I: МЕХ 
T 1: IF LP»4 THEN LP-4: RETURN: ELSE RETURN 

495 REM -- SCROLL AND LOAD ТФ BUFFERS IF LAST LINE TOO LONG —— 

500 IF LP>4 THEN LP=4 

510 P$(LP)=P$(LP)+B$: LS=LEN(PS(LP)): IF LS<31 THEN GOSUB 490: BOSUB 590: БОТО 1 
40 

520 GOSUB 465: LP=LP+i: IF LP>4 THEN LP=4s GUSUB 550: TS{TC)=P$(1): FOR 1-1 TO 3 
: Р% (1) =Р% (1+1); NEXT I: Р$(4)=В$: GOSUB 490: ТС=ТС+1: IF ТС>29 THEN ТС-29: 6054 
B 540: GOSUB 590: GOTO 140: ELSE GOSUB 590: GOTO 140 

550 P$(LP)=PS(LP)+BS: БОБОВ 490: GOSUB 590: GOTO 140 

540 PRINT$9704,'xX*"s: FOR M-1 ТО 32: ТФ(М) =Т$ (М+1): NEXTM: RETURN 


545 REM -- CLEAR ALL TEXT FROM SCREEN ONLY —— 
550 FOR 1=1 TO 4s PRINTS704+6441,STRINGS(31," "3;: NEXT Is RETURN 
555 REM -- CLEAR LAST LINE PRINTED FROM SCREEN ONLY- —— 


ӨО IF LP»4 THEN LF=4 

570 PRINT2704*64A€LP,STRING$UOCS1," "52 RETURN 

575 REM -- BLINK DISPLAY FDR MULTIPLE MOVES —— 

S80 PRINT@M(L), STRINGS (LEN(M${L})," "35: FOR У=1 ТО 50: NEXT Y: RETURN 
S65 REM -- DELAY BETWEEN ENTRIES -— 

590 FUR J=1 ТО 200: NEXT J: RETURN 

5959 REM -- RECALL TEXT FROM T$ BUFFERS -- 

600 FOR Ісі Та 4: IF ТС+Ї<54 THEN T$(TC*I-1)-2P$0tI): NEXT I 

610 ЕТ-О: TC-1: PRINT9720,"——RECALL ТЕХТ--";: TS{33)="" 

520 GOSUB 550. LP=i;s TC-TC-1 
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Listing 1 continued: 


630 ТСЕТС+1: 
840 PRINT9X,T$(TC);s LP=LP+1: GOTO 650 
630 РКІМТӘ720," («ЕМІ OF ТЕХТ) ) “з: ЕТт1: GOTO 690 


IF T$41)="" THEN NEXT I 


660 A=INP(O): IF A=255 THEN 680 

670 БОБОВ S90: IF А=259 AND ET=0 THEN 620 
680 IF A=239 AND ET-1 THEN 210 

690 FOR 1-52 TU 1 STEP -1: 

700 LP=1: ТС=1-5: IF TC«1 THEN ТС=4 

710 РОК 1=0 TO 3: Р%®{1+1)=Т%(ТС+1): 


GOSUB 550: GOSUB 490: 
РКІМТ2718, STRINGS (20, " 
REM 


720 
740 
745 
750 
А ЗЕ. 74, в“ " 7B, "н" p ВА, в! 
,148," MY",162," WAS" 


GOSUB 590: 
"25: RETURN 
-- DISPLAY DATA -- 
DATA2,"A",65,"B",10,"C",14,"D",20," PLEASE”, 54," THANKS",48," WANT",66,"E",70 
1*M",98," 15",112," ^RE",130,"I",134,"J",153B, “K", 142, "L" 


NEXT I 
GOSUB 590: 


IF ТС-55 OR TS$4TC)2"" THEN 650 ELSE X=704+4+644LPs IF Х>999 THEN 660 


GOSUB 740: GOTO 140 


760 DATA176," НАРРҮ", 194, "М", 198, "М", 202, "D", 206, "P",212," YOU",225," WILL",240, 
" COME", 258, "0", 262, "К", 226, "5", 270, "Т", 276," МЕ", 290," TO",304," В0", 522, "ц", 32 


5, om н $50, "yp" ‚ 554, ну" 


770 DATAS40," WHEN",354," IT",368," THIRSTY",386,"Y",390,"2",394, "1", 598, "2", 404 
2" WHY",419," NOT",434," ING", 450, " 3",454,"4",458, "5", 462, "5", 46B, " WHAT",482," W 


HERE", 496," NDW",514, "7" 


780 РАТАЗ18, "в", 522, "9",526,"0",532," YES",546," LATER",560," 500М“ 578, "SPACE", 
578, "SPACE" , 578, "SPACE", 590, "7", 594," NO", 412, "BUZZER", 626, "RECALL", 652, "LTR", 66 
2, "WORD", 676, "LINE", 690, "ALL" 


790 END 


the CMOS can be used to reduce the 
complexity and parts count of a cir- 
cuit as well as the current require- 
ments, 

In this project, it is not necessary to 
fully decode all eight address lines to 
establish the port location since only 
one input/output port is required, 
We chose address lines AO, Al, and 
A4 because they are near one another 


and also are near the traditional data- 
bus pins on the TRS-80 rear edge con- 
nector. This arrangement simplified 
constructing the cable to the com- 
puter. ІСЗа and IC3b decode ad- 
dresses separately; the former 
decodes the output-port location and 
the latter the input-port location. The 
location of the input and output ports 
is the same; however, providing a 


Handi-Writer 
Arrays 


M Array (74 x 1) 
M$ Array (74 x 1) 
PS Array (4 х 1) 
T$ Array (33 x 1) 
X$ String 

BS String 


Handl-Writer 
Variables 


Function 


Holds video locations of characters/words (See 1.) 
Characters/words displayed on screen (See DATA) 
Printed lines In vidao work space area 

Tex! held in memory for recall 

Temporary string variable (lengih = 1) 

Program string variable 


Function 


Program Variable 

Turn on Buzzer? (1 = YES, 0 = NO) 

Loop variables 

Blinking rate of selected character/word (5 or 15) 
Location on screen of selected character/word (Ses DATA) 
Program variable 

Erase T$ text Buffer? (> 0- YES, 0- NO) 

End of Text (RECALL)? (1 = YES, О= NO) 

Line being Printed on screen (1-4) (See PS) 

Length of P$ String being printed in work space (0-31) 
Printing Taxi from T$ buffer (RECALL)? (1 = YES, 0 = МО) 
Text tine Counter In T$ memory (1-32) 


Table 1: The arrays and variables used in the Handi-Writer program shown in listing 
1, with a brief description of their functions. 


port with a location other than 255 
makes it possible to leave the cassette 
permanently connected to the com- 
puter, For the Handi-Writer, port 
location 32 is used, but the wiring 
would permit addressing the input 
and output ports by any number 
from 0 to 255 that has the АО, A1, 
and A4 lines of the address bus at 
logic О. 

. When this condition is met and the 
IN control line strobe goes low, pin 
13 of IC3 goes high and pir 10 of IC2c 
goes high, but only for tne duration 
of the IN strobe. Either IN or 
OUT can be low at any one time, but 
not both simultaneously. Therefore, 
during the time when IN is low, 
switches b, a, and d of IC4 are closed, 
and the information on the three ad- 
dress lines is presented to and de- 
coded by IC3b, The resulting logic 1 
at pin 13 of 1C3 closes switch c oF IC4 
and all switches of 1С5. If one of the 
five selector-panel switches has been 
pressed during this time, one of the 
five data lines DO through D4 will be 
low. This binary value on the data 
bus is assigned to the variable А and 
appropriate action is taken by the 
software, If no switch is pressed 
(А = 255) ог if two or more switches 
are simultaneously pressed, line 220 
jumps to line 140 without any evident 


December 1961 © BYTE Publications Inc. 479 


*12V SUPPLY 


| w5V SUPPLY | 


7805 
78L05 
LM340T85 


BRIDGE 
RECTIFIER 
BOPIY 
1А 


12.6VAC 
300 mA 


0.122 | O.1uF 


+5¥ 
R3 47K | 
21 | 
SOCKET 
TE ic2 
A 4 4 5\ CD40028 —— CD40118 
1 
ІС2 А ‚ 
ПОУАС 504008 Әр; FID. 
Т 
: 9% CD4002B 
pm wort a 
n | | 
i» | i | АВ ul 
12V | 4 oV 
r- № ve 
37 1 | 1B 
| EN EXTERNAL 
| (| BUZZER 
2 | 01 EN 
cL ' 1N4004 4| 
3^ | ШЕ | 
T | 10K | 
| ре | 
3 16 | % 2N2222 | 
TO J OR 
DB-15( 157 | М, EQUIVALENT | 
CONNECTOR | | 
| | 


C040118 


_ 
8 уос А б RESET 
т. 
2, с 
m MOMENTARY 
0/10 PUSHBUTTON 
ry Re 
ОЛА !/ОА b 


CB 
OB O/!B +5\ 
Жый ә 


Ea c aliq Е) 
Ш м. 1 
| в Taon 


FOR 5 | 


92 
EXTERNAL 
FRONT PANEL 
VIEW 
DIN CONNECTOR Number Туре +5 V GND 
m: IC1 7805 SEE SCHEMATIC 
Figure 3: A schematic diagram of the Handi-Writer interface. The circuit is used to con- | асо CD4011B 14 
nect a TRS-80 to the five-button selector panel that lets the usef choose items for print- |1С3 CD40028 14 
ing. The area in dotted lines at the right of the diagram is an optional circuit that enables | |C4 CD4066B 14 


ІС5 CD4066B 14 


the user to sound a buzzer by selecting an item from the Handi-Writer menu. 
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Figure 4: А diagram of the placernent of 
parts on the Handi-Writer printed-circuit 


Part Numbers 


board. The parts are listed in table 2. 
in Placement 


Radio Shack 


Diagram 


Description 


1004 F/35V electrolytic (PC mount) 

O.1u4F disk capacitor 

194001 rectifier diode 

1-атр 50PIV Full Wave Bridge (DIP) 

3-way open circull phone jack 

6-conductar DIN jack 

15-conductor DB-15 jack 

12-volt relay, 1k-ohm coil 

2N2222 or equivalent NPN silicon transistor 
6B0-ohm Уман carbon resistor 

10k-ohm %-watl carbon resistor 

47k-ohm й май carbon resistor 

SPST Mom, contact switch (normally open) 
12.6V @300 mA transformer 

+5 V regulator (7805, 78105, LMS4OTS, віс.) 


4011B quad 2-input NAND CMOS IC 
4002В dual 4-input NOR CMOS IC 
4066B quad bilaleral switch CMOS ІС 
16-pin header 

or prewired Б” ribbon cable w/DIP plug 


Other Parts 

Cabinet 

м -атр fast-acting fuse 

Fuse holder (chassis mount} 

310 VAG lina cord 

14-pin IC sockets (5) 

16-pin IC socket (1) 

15:pin "0" plug for cable to computer 

40-pin edge connector Tor TRS-BD 

6-pin DIN plug for cable to selector panel 

Selector panel switches as appropriate (5) 
(momentary contact, normally open) 


Table 2: Parts list for the Handi-Writer, keyed to figure 4. 


number 


272-1028 
272-1089 
276-1101 
276-1161 
274-312 


275-003 
276-2016 
271-021 
271-1335 
271-1342 
275-619 
273-1385 


276-2411 
276-2466 


276-1980 
276-1976 


R/S Number 


270-269 
270-1270 
270-364 
278-1255 
278-1999 
276-1998 


276-1558 


action. Since the input port is 
repeatedly addressed within this 
GOSUB-RETURN loop, the effect is 
to scan the input switches continually 
and jump out of the loop only if one 
of the selector-panel switches is 
pressed. 

If the same port location is ad- 
dressed as an output port, the execu- 
tion of a BASIC OUT statement 
drives the TRS-80 OUT edge connec- 
tor pin low, drives IC2 pin 10 high 
(which closes the address switches b, 
a, and d of IC4, allowing the address- 
bus lines AO, Al, and А4 to be decod- 
ed by IC3a), and drives IC3a pin 5 
low, The combination of OUT, А0, 
A1, and A4 all low at pins 2 through 
5 of IC3a drives IC3a pin 1 high. This 
signal is inverted and fed to pin 13 of 
IC2, which is the SET input of a 
cross-connected RS flip-flop. Once 
pin 13 is taken low, pin 11 will remain 
high until manually reset by S1. As 
long as IC2 pin 11 is high, base drive 
saturates Q1 and keeps relay K1 
closed. The switch contacts of relay 
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К1 can then be used to activate an ex- 
ternal device such as a buzzer going 
to the nurse's station. This could be 
an indispensable aid for a 
quadriplegic or anyone else who is 
physically unable to activate a con- 
ventional hospital-type buzzer to 
summon aid, 

The board accommodates all com- 
ponents required to include this 
buzzer option. If you don't want the 
buzzer feature, simply omit the 
buzzer circuit components (shown in- 
side the dotted lines on the right in 
figure 3) and lines 350 through 370 of 
listing 1. Also, in line 780, change 
“BUZZER” to another menu word 
you'd like, and edit line 160 to read 
"IF L> 69 K=8 ELSE К=24". 

A conventional full-wave bridge 
rectifier circuit powers the unit. Note 
that there is no ON-OFF switch re- 
quired (although you can add one if 
you want), The AC line is fused with 
a %-amp fast-acting fuse element. A 
low-power 781.05 5-volt regulator in a 
TO-92 case was used; but a standard 
7805 or LM340T5 in a TO-220 case 
will work and will fit the PC board 
layout with no changes. R1 is a drop- 
ping resistor to lower the coil voltage 
of relay K1 to about 12 volts. The 
relay specified in the parts list (and 
for which the PC board is tailored) 
has a coil resistance of 1 kilohm and 
therefore draws about 12 milli- 
amperes when activated. 


Connecting the Handi-Writer 

The Handi-Writer board requires 5 
input signals from the pushbutton 
switches and 11 computer lines {їп- 
cluding ground), as shown in figure 3. 
The board connection to the ap- 
propriate chassis jacks is simplified 
by using a 16-pin socket at 21 to ac- 
cept either a 16-pin header or à pre- 
connected ribbon cable with header. 
For the prototypes we used a 6-pin 
DIN jack for the external switch- 
selector panel connectors and a 
15-pin "D" socket for the cable 
leading to the computer. Do not use a 
standard 5-pin DIN audio cable since 
this will not permit the required 
ground connection. 

We found the use of shielded cables 
between the Handi-Writer cabinet, 
the computer, and the switch-selector 
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panel to be unnecessary. We made 
the six-wire cable to the selector panel 
with DIN plugs on both ends so that 
the cable can be removed, coiled, and 
stored when not in use. Although the 
DIN plug and the jack made firm elec- 
trical connection, if the selector panel 
is accidentally dropped or if the cable 
is inadvertently kicked or pulled, the 
cable can separate from either the 
selector panel or the Handi-Writer 
front panel without damage. 

О course, all the equipment must 
be placed conveniently for the user. 
The TRS-80 video display may re- 
quire a specially made shelf or table. 
Ihe selector panel can go on a 
separate table or it can be held in the 
user's lap. The Handi-Writer cabinet, 
TRS-80 computer, power supply, and 
cassette recorder can be placed with 
the video display unit or out of sight. 
With Lois's installation, all equip- 
ment is left on around the clock ex- 
cept for the video display, which is 
turned off when not in use. Leaving 
the equipment on eliminates the need 
to CLOAD the tape each time the 
system is used. 


The Selector Panel 

The physical limitations of the user 
will dictate the arrangement of the 
five switches on the selector panel. In 
Lois's case, we used industrial "panic- 
button" switches; these have about a 
half-inch travel for the elevated 
plunger tops, which are two inches in 
diameter. We found that the mush- 
room shape of these switches allowed 
Lois to hook her fingers around the 
back of the plunger head and depress 
the plunger with the palm of her 
hand. Lois's lack of motor control re- 
quired placing the five switches about 
six inches apart and in a nearly 
straight line. 

Other switch arrangements and 
types are possible, and can be selected 
to meet the individual physical re- 
quirements. For example, a quadri- 
plegic with motor control of only the 
head, or perhaps only the tongue, 
could use an appropriately designed 
custom harness with more sensitive 
microswitches, Апо ег possibility is 
fabrication of a corset, necklace, or 
armband that can respond to contrac- 
tions of various muscles in the ab- 


domen, chest, neck, jaw—whichever 
muscles the person can control. 
Handi-Writer requires only that five 
motions or movements be distin- 
guishable and that these motions 
close a normally open switch. 

[п the beginning, we considered 
using a selector panel with either 
touch-activated switches or interrup- 
tible light beams. But a dragging mo- 
tion of the hand across panels of 
those kinds would continually ac- 
tivate the wrong switch. Both those 
approaches also add unnecessary 
electronic complexity to the selector 
panel. The final selector-panel design 
uses only simple, normally open 
switches, is virtually damage~-proof, 
and is impervious to spilled liquids. 
But individual needs will determine 
the best approach for switch selection 
and arrangement. 


Conclusions 

Handi-Writer demonstrates that a 
personal computer can serve as the 
basis for a system that helps handi- 
capped people to communicate. 
Together with instruction and 
therapy, Handi-Writer can enable a 
severely handicapped person to lead 
an intellectually active life. Although 
Handi-Writer uses the TRS-80 Model 
1, other popular computers could be 
used if the Handi-Writer software 
were adapted to the characteristics of 
each computer's video display and 
version of BASIC. 

The Handi-Writers value became 
clear when Lois, the system's first 
user, repeatedly printed the message, 
"THANKS THANKS THANKS 
THANKS THANKS" for the system's 
developers. Handi-Writer can give 
many other physically handicapped 
persons something to be thankful 
for, м 


For More Information 

Readers interested ín obtuining the 
Hendi-Writer printed-circuit board can 
do so fram the author. A detailed, fl- 
lustrated step-by step assembly manual 


and the commercial-quality  pririted- 
circuit board are available for $13.50 
posipaid, Operating instrucHons for 
the Flandi-Writer system ure also in- 
cluded. 


Book | Reviews 


Apple Machine 
Language 

Don птап and 

Kurt Inman 

Reston VA 

Reston Publishing Co 
19B0, 224 pages 
$14.95 hardcover 
$9.95 softcover 


Reviewed Бу 
John Figueras 
65 Steele Rd 
Victor NY 14564 


Apple Machina Language 
is an instructional master- 
piece that should prove in- 
valuable to anyone trying to 
learn 6502 machine language 
for the Apple. The authors 
pay close attention to good 
teaching methods, returning 
to each concept frequently to 
help reinforce learning; 
despite the repetition, the 
book never gets duil. 

With its sprightly style and 
clever cartoons, Apple Ma- 
chine Language is truly fun to 
геад. Each chapter concludes 
with a set of well-chosen ex- 
ercises designed to test the 
reader's comprehension. The 
book uses an abundance of 
detailed examples in which 
each step is carefully ex- 
plained. In addition, each 
new piece of information is 
introduced with a minimum 
of extraneous detail, The 
Inmans’ clear, jargon-free 
English provides a welcome 
contrast to much of the lan- 
guage used in computer 
literature. 

The book assumes the 
reader is familiar with Apple- 
soft BASIC, and it uses this 
familiarity as a bridge to un- 
derstanding machine lan- 
guage, The Inmans draw par- 
allels between assignments, 
conditional test statements, 
and loops in BASIC and in 
machine language. 

Apple Machine Language 


begins with a brief but 
thorough review of BASIC, 
with emphasis on PEEK, 
POKE, and CALL (com- 
mands used in what is essen- 
tially an assembler written in 
Applesoft), The authors 
show how to develop the 
BASIC Operating System for 
entering machine language 


programs, and in the process, 


they provide an excellent ex- 
ample of how to go about 
planning a program. PEEKs, 
POKEs, and CALLs in Apple- 
soft require decimal param- 
eters, but machine-language 
commands and addresses re- 
quire hexadecimal. The 
BASIC Operating System, 
therefore, must incorporate a 
hexadecimal-to-decimal con- 
version routine, prompting a 
discussion of number sys- 
tems. 

After the BASIC Operating 
System is running, you can 
enter the first machine-lan- 
guage programs for such 
functions as plotting points in 
low-resolution graphics, dis- 
playing text, and generating 
music. Because these opera- 
tions require use of Apple 
monitor subroutines, the 
book teaches the beginner 
how to take advantage of 
subroutines. This feature 
does, however, make the 
book unsuitable for owners 
of 6502-based systems other 
than APPLE. 

After you've had enough 
practice to feel more comfort- 
able with machine language, 
the book shows you how to 
enter programs directly 
through the system monitor, 
and, finally, how to use the 
mini-assembler built into 
some versions of the Apple 
monitor. The description of 
the mini-assembler is parti- 
cularly good, compensating 
for the skimpy treatment 
given the subject in the red 
Apple technical manual. 
Once you have mastered the 
mini-assembler, you're ready 
to progress to more sophisti- 


cated assemblers. 

While moving from BASIC 
Operating System to system 
monitor to mini-assembler, 
the book slowly introduces 
new machine-language com- 
mands with programs to 
show their application. Ele- 
mentary but thorough con- 
sideration is given to binary- 
to-hexadecimal conversion, 
the ASCII (American Stan- 
dard Code for Information 
interchange) code, represen- 
tation of negative numbers, 
status flags, and addressing 
modes, The tables at the back 
of the book should prove use- 
ful even to mature Apple ma- 
chine-language program- 
mers. 

The book's few weaknesses 
do not mar its overall qual- 
ity. The authors erroneously 
identify # as the sign for un- 
equal in Applesoft. Actually 
this sign is used in Integer 
BASIC, and Applesoft re- 
quires a <> sign. А few 
errors in the index direct 


Articies Policy 


readers to the wrong page, 
and the program for the 
BASIC Operating System 
could have been written more 
efficiently {although it is ade- 
quate for the authors’ pur- 
poses). 

My greatest argument with 
the book is its failure to more 
carefully explain the dif- 
ference between indirect-in- 
dexed and indexed-indirect 
addressing modes. The 
authors remark that the 
names are confusing, but as a 
beginner in machine lan- 
guage, I found the concepts 
confusing as well, l'm sur- 
prised that the authors, who 
are otherwise very sensitive 
to the beginner's needs, 
slighted this source of misun- 
derstanding. 

My only regret while read- 
ing this book was that it was 
not available a few years ago, 
when | was struggling with 
machine-anguage program- 
ming. How much effort it 
would have saved те! 


BYTE i5 continually seeking quality manuscripts written by indi 
viduals who are applying personal computer systems, designing 
such systems, ог who have knowledge which will prove useful 
го ош readers, For a more forma! description of procedures and 
requirements, potential authors shauld send а large |9 by 12 inch, 
30.5 by 22.8 cm), self-addressed envelope, with 28 cents US 
postage affixed, to BYTE Author's Guide, РОВ 372, Hancock NH 


03449. 


Articles which are accepted are purchased with a rate of up to 
$50 per magazine page, based on rechnical quality and suitability 
for BYTE's readership. Each month, the authors of the two 
leading ак е$ in the reader poll [BY TEs Ongoing Monitor Box o: 
“BOMB") are presented with Gonus checks of $100 and 550 
Unsolicited materialis should be accompanied by full name and 


address, as well as return postage 


And then there were none. 


The list of already extinct animals 
‚ the great auk, the Texas gray 
wolf, the Badlands bighorn, the sea mink, 


grows . 


the passenger pigeon. . 
What ha 


continues to slo 
species by species 


Man cannot live on a planet unfit for 


anirnals. 


ns if civilization 
кер out wildlife 


Join an organization that's doing 
something about preserving our 
endangered species. Get involved. Write 

wee, the National Wildlife Federation, 
МҮ» Department 105, 1412 16th 
SUE oreet, NW. Washington, 

se Jaa DC 20036. 

“да , It's not too late. 
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Languages Forum 


APL Runs Circles 


Philip G E Nicholson 
Verbank Village Rd 
Verbank МҮ 12585 


As a professional APL programmer, I was delighted to 
see the extension of the language into the home-computer 
market. (See "Three Versions of APL” by Gregg 
Williams, April 1981 BYTE, page 188.) Now, perhaps, 
younger programmers will learn the beauty of program- 
ming, instead of assuming that they "know computing" 
from exposure to BASIC, 

While the review was thorough, a transcription prob- 
lem resulted in two errors appearing in the definition of 
the CIRCLE function. The definition published is shown 
in listing 1. 

To produce the results given in that example, statement 
7 should have read as shown in listing 2. (Incidentally, 
the localization of RD is not needed.) Mr Williams might 
have produced a more readable program if he had used a 
leading-decision, rather than a trailing-decision loop as 
shown in listing 3. 

It’s regrettable that the looping approach to this prob- 
lem found its way into print in the first place. The reader 
is left with the impression that APL is just another inter- 
pretive “grinder,” with very little more array-processing 
ability than, say, BASIC. In reality, loops are rarely 
needed in APL, and properly written nonlooping APL 
code is far faster than the nested DO LOOP exemplified 
in the CIRCLE routine. In addition to the elimination of 
excessive interpretive overhead, the nonlooping 
approach more nearly approximates human thought pro- 
cesses, Most of us do not think in loops; we should not 
have to program in loops either. 

Listing 4 is the nonlooping version of the CIRCLE rou- 
tine. If it appears that this is a much more elaborate pro- 
gram than the original, note that most of the statements 
are comments, The entire function can be rewritten as a 
“one-liner” as in listing 5. I list this version only to dem- 
onstrate the conciseness of the language; ] would be hor- 
rified if | ever came across it in that form in a production 
environment. 
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А point that is all too often overlooked in considering 
interpretive languages is that each statement must be re- 
interpreted each time it is executed. This means that in 
the original version of CIRCLE, for example, statement 7 
would have to be interpreted 81 times for the arguments 
shown (the total number of statements interpreted is, in 
fact, 330), In CIRCLE3 and CIRCLEA, each statement is 
interpreted only once. The effect of this reduction in in- 
terpretation will become obvious if you study the timing 
comparisons in table 1. 

While I do not have access to a small computer to per- 
form timing comparisons, I did compare processing time 
for the versions Ihave mentioned on an IBM Model 3033 
using the IBM APL.SV. implementation. To make the 
timings meaningful, | increased the size of the right argu- 
ment to 50 by 50 and changed the left argument to 30 20 
15 8. (CIRCLEI is the original CIRCLE routine with my 
corrections.) The results of the comparisons are shown in 
table 1. 

It is interesting to note that the “one-liner” in CIRCLE4 
is actually a tad slower than the CIRCLE3 version. 
CIRCLEA would also produce severe space problems in a 
limited workspace environment. № 


| Function | 
| Name 


Average | Ratio | 
| Processing {compared 
Time [іс CIRCLE3)| 


| CIRCLE? | 1555.4 ms | 
| CIRCLE2 | 1538.8 ms | 
| CIRCLES | 100.0 ms | 
| CIRCLE4 | 101.4 ms | 


15.55 
15.39 


Table 1 


Listing 1 
v BeAR CIRCLE A; RD; ROW; COL 


[1] AAR CONTAINS Ct3JROW COORD [27604 COORD [3]RADIUS [4]VALUE ADDED 
21 Beñ 

[33 | ROU-AR[11-ARE 3*1 

L4] NEXTROW :ROWEROW+ 1 

L5] COUL*€ARL2J-ARCS3;]* 1 

[6] NEXTCOL: COLCCOL * 4 

[73 4(ARL S140 ¢ (ROW-ARL T1222) + СОС *6REL2])*2) 40,5 ) /ENDLF 

[8] BLROW; COL Je BC ROW; COLJ+ARL 4] 

[7] ENDLF:9(COLSARL2]*ARL 3.1) /NEXTCOL 


[10] +¢€0,NEXTROW) LC 1T* ROWSARLT IARE 317 
я 


Listing 2 
3CARE3]&€ CCROU-ARD 1 20422 *CCOL-5R[ 2203220, 3) / ENDL.F 


Listing 3 
v BEAR CIRCLEZ2 A; ROW; COL 


[1] AAR CONTAINS C4 JROW COORD E2j]COL COORD C3I]RADIUS C4] VALUE ADDED 
[2] Hea 
[3] aSTART МІТН ROW AT CENTER COORDINATE MINUS RADIUS 
[4] ROWe~1+-/ARL1 37 
[5] NEXTROW: 
(61 +$((+/АКГ1 37) <ROWeROW+1 > PO 
[7] aASTART WITH COLUMN AT CENTER COORDINATE MINUS RADIUS 
[8] С0,671%-/АКГ2 31 
(91 NEXTCOL: 
[10] э((+/АКГ[2 3])«COLC€COL*1? PNEXTROW 
[11] *#CARC(SI1<¢¢ CROW-ARE1 7) 42) + (СОЦ -АКГ27)]) #2) #0 5) BNEXTCUL 
[12] ВЕКОМ; COL JC EEROU ; COL ]-* ARE 47 
[13] ЭМЕХТСОВБЬ 
V 
Listing 4 
v Zeà CIRCLES HB 
[1] ANON-LOGFING SOLUTION TO THE CIRCLE PROBLEM FROM BYTE MAGAZINE 
[е] oaRIGHT ARGUMENT -- NUMERIC MATRIX 
(31 ALEFT ARGUMENT ~-= 
[4] я Г1ЛКОШ COORDINATE OF CENTER GF CIRCLE 
CS] я [C2]COLUMN COORDINATE OF CENTER OF CIRCLE 
(ó] A LSJRADIUS ОҒ CIRCLE 
[7] A [41VALUE TO ВЕ ADDED 
[8] REXPLICIT RESULT -- MATRIX FROM RIGHT ARGUMENT, WITH VALUE ADDED АТ 
[9] в COORDINATES WITHIN THE CIRCLE 
C10] ABUILD VECTOR OF ROW ADDRESSES WITH SQUARE OF DISTANCES FROM CENTER 
[11] ZeCCuitPB-ACI 122 
[12] AADD COLUMN ADDRESSES WITH SQUARE OF DISTANCES FROM CENTER 
[13] ZeZe.t*6 07 1 tpB-AL2 4) #2 
[14] ATAKE SQUARE ROOT TO CALCULATE ACTUAL DISTANCES 
[15] 262#0.5 
[16] «FIND THOSE WITHIN THE RADIUS SPECIFIED 
[17] 7<7<А(531 
[18] @ADD THE VALUE TO THE INCOMING ARRAY 


1491 ZeH+ZxAC 4) 
v 

Listing 5 
v 2+4 CIKCLEA4 В 

Ci] ТеВ+А[АЛХАГ3]200(С%0+%+%02В)-АГ1])#2)9°.+((0711рВ)-%[21])#2)з%0,5 
v 
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Software Review 


Starfighter 


Eric Grammer 
95 Old Street Road 
Peterborough NH 03458 


Adventure International recently released Starfighter, 
an arcade-type game that it describes as the "Penultimate 
Space War Game." According to my Webster's New Col- 
legiate Dictionary, penultimate means "next to the last." 
Therefore, it was with some wariness that I booted the 
disk and prepared to blast off. Fortunately, I’ve played 
several games since then, so you need not anticipate any 
penult to your life experience—just a good time at the 
keyboard. 


Object of the Game 

Starfighter is somewhat similar to Atari's Star Raiders, 
both in its format and goals. More than a simple "shoot- 
em-up" game, Starfighter requires both strategy and skill. 

You represent the SGA (Solar Galactic Authority), and 
your duty is to destroy the spacecraft of your enemy, the 
PRC (Petro Resource Conglomerate). The PRC has four 
different Fighter craft, and the SGA has three fighter and 
three nonfighter craft. Three other spacecraft do not be- 
long to either side. You can get into a lot of trouble by 
shooting a neutral vessel. You must destroy enemy craft 
only! 

The SGA has eight Landbases that offer various ser- 
vices, The most important, Landbase Central, is where 
you receive your rank review and performance ratings. 
The other Landbases provide these services: Landbase 1, 
craft overhaul; Landbases 2 and 7, refueling: Landbase 3, 
tow tickets (in case you run out of fuel); Landbase 5, 
hypercharge replenishment; and Landbases 4 and 6, 
bounty (For the enemy craft you destroy). 


Your Craft 

Your craft, the SC-78503 Starfighter, can exceed the 
speed of light. To do so requires an energy source called 
"hypercharge." (If you enjoy speculative "physics," you'll 
love the detailed descriptions of hypercharge theory.) 
Should you run out of hypercharge, you can get a full 
charge at Landbases 5 or 7. 

One of Starfighter's best qualities is its Training Lab. 
At the beginning of the game, new pilots can either shoot 
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at any of 12 targets or can practice simulated combat, 

The instructions are written as if Starfighter were an 
authentic military operation, The 32-page manual ex- 
plains the function of each of your craft’s controls in just 
about any imaginable situation. It also presents six sam- 
ple games, all of which are fully annotated by author 
Sparky Starks. Adventure International also includes a 
handy quick-reference card. 


Getting Started 

You must choose option B to begin the game. After 
you leave Landbase Central, you should familiarize your- 
self with your spacecraft and your “universe.” There are 
only few practical things to do. You can explore each 
Landbase or you can go to a "gravity source" (ie; a space- 
craft). 

To do the Former, press the number of the desired 
Landbase. If a number shows up just below your on- 
screen range indicator, press that number and the D key. 
That will drive you to the Landbase. If no number shows 


At a Glance 


Name 
Starfighter 


Type 
Arcade-style game 


Manufacturer 
Adventure International 
POB 3435 

Longwood FL 32750 
(305) 862-6917 


Price 
$29.95 ($24.95 for cassette 
version) 


Author 
Sparky Starks 


Format 
514-inch floppy disk 


Language 
280 machine language 


Computer 

TRS-80 Model | with 32 К 
bytes of memory (Tape ver- 
sion, TRS-60 Model 1 ог Ш 
with 32 K bytes of memory) 


Documentation 
32-page softcover 


Audience 

Anyone interest in computer 
arcade games and space- 
simulation games 


up, the Landbase is unavailable to you in your space/ 
time location. To leave a Landbase, press the D key 
again. 

То drive to a source of gravity, press the E key and 
wait for a number to show up below the range indicator, 
А number will always show up, but you may need to be 
patient, Your intelligent scanners insure that the gravity 
readings are юг spacecraft and do not include any Land- 
bases. 

Other starting options include: waiting for another 
craft to drive into your space/time locus, practicing craft 
maneuvers, or crash-driving (driving in one direction 
with no destination in mind). 


Playing the Game 

Because your goal is to destroy enemy fighters, you 
will want to track and confront other spacecraft. Once 
you've approached an unknown vessel, you should press 
the C key to enter Combat mode (in case you've dis- 
covered a PRC craft). Next, press a W or B to ready your 
weapons (W means wave and B means beam, as de- 
scribed in the manual) and press T for tracking and О to 
unlock your keyboard, To help you distinguish friend 
from foe, press the [ key (for identification). The other 
combat controls are described in the manual. 

If you, run out of hypercharge, press P to summon a 
tractor craft rescue unit. This rescue craft will come only 
if you have purchased a tow ticket at Landbase 3 (see the 
manual for other constraints on the rescue unit's appear- 
ance). 


Possible Improvements 
Several weak points in Starfighter could stand im- 
provement, 


elt takes too long for your weapon to ready itself, which 
means that a PRC Exonerator can fry you before you can 
defend yourself. 

elt would be nice if you could drive without requiring a 
zero-velocity condition. 

elt would also be nice if you did not have to clear the key- 
board to "arrow" the directions. 

Much of the display screen is used for a graphic design; 
it really should be used more constructively. 

eWhen first starting out, there are no skill levels to 
choose from. 

eAfter driving away from a Landbase, the drive process 
is so extended that it cuts into the game time. 


Conclusions 

Starfighter is a well-made program, despite its weak 
points, It is the kind of space adventure that requires 
strategic thinking to be played successfully. Starfighter 
offers excitement and excellent use of TRS-80 graphics 
and sound. 

You need to read the documentation, which should 
answer most of your questions. However, it contains 
quite a bit of technical information that I found useless. 

Starfighter can be played on a TRS-80 Model I or III 
microcomputer with 32 К bytes (or more) of memory. (А 
version for the Apple II is also available from Adventure 
International.)m - 


BUTE 


Back Issues For Sale 


The following issues are available: 


$2.50 ев. 


Feb. 78 
Mar. 78 
Apr. 78 
May 78 
June 78 
July 78 
Aug. 78 
Sept. 7В 
Әсі. 78 
Dec. 78 
Jan. 79 
Feb. 79 
Apr. 79 


52,50 ea. 


May 79 
June 79 
July 79 
Aug. 79 


Sept. 79 
Oct. 79 


$3.00 en. 


Nov. 79 
Dec. 79 
Jan. 80 
Mar. 80 
Apr. 80 
May 80 


$3.00 еа. 
June 80 
July 80 
Aug. 80 
Dec. 80 
Feb, 81 
Apr. 81 
May 81 
June 81 
July В] 
Aug. 81 
Oct, 81 


The above prices include postage in the US, Please add $1.00 
per copy for Canada and Mexico; and $2.00 per copy to 
foreign countries. 


Send requests with payment to: 


BYTE Magazine 
70 Main St, Peterborough NH 03458 
Attn: Back issues 


| " қ Р А * Payments from lorekin countries musl be made in US funds payable af а US bank. 
Photo 1: Adventure International's Starfighter game in pro- + жылыта нг DUC AM UE) MB 6 айа oceans cen? 


gress. 
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META TECHNOLOGIES 


26111 Brush Avenue, Euclid Ohio 44132 


CALL TOLL FREE 1-800-321-3552 TO ORDER 
IN OHIO, call (216) 289-7500 (COLLECT) 


THINGS Т0 Single Sided, Soft-Sectored 54-inch, 
DO WITH YOUR (for TRS-80'M) Міпі-Норру 
PERSONAL COMPUTER 


DISKETTES 
91925, 


PLAIN JANE" 


These are factory fresh. absolutely first 
quality (no seconds!) mini-floppies. They are 
complete with envelopes, labels and write- 
protect tabs in a shrink-wrapped box. 


PLAIN JANET Diskettes...... $19.95 


PLAIN JANE" Godd/ 


Introducing MTC's premium generic 
diskette. Single-Sided, Soft-Sectored, | 
DOUBLE-DENSITY, 57-inch diskettes with 
reinforcing HUB-RINGS. Individualy 100% 
ERROR-FREE certified. Invest in GOLD! 


PLAIN JANETM 95’........... 
VERBATIM'S PREMIUM DISKETTES 


DATALIFE” 


Seven data-shielding improvements mean 
per durability and longer data lite. 

hese individually, 100% error-tree cer- 
tified diskettes feature thicker oxide | 
coating, longer-lasting lubricant, improved 
liner, superior polishing and more! Meets 
or exceeds IBM, Shugart. ANSI, ECMA 
and ISO standards. 
VERBATIM DATALIFETM DISKETTES 
5V4-inch (box of 10) 

MD525. 


€-— $26.95 
10 boxes of 10 . (each box)$25.95 


8-inch FLOPPIES 
| Double-Density, FO34-8000 . $43.95 


BY MARK SAWUSCH 


333 pages $7.95 


333 pages, written in simple terms, of 
"what-to-do" and "how-to-do-it", Suitable 
not anly for microcomputers, but for pro- 
grammable calculators as well. Includes 
program listings, formulas, a glossary of 
computar terms and more! Definitely a 
| MUST BUY! 


MX-80, MX-BOFT, MX-100 


PRINTERS 


CALL FOR PRICE 


10 FT. RIBBON 


CABLE 
$2495 


CONNECTS EPSON PRINTER 
& TRS-80 MICROCOMPUTER 


A PARTIAL LIST OF APPLICATIONS 


Recipe 
Carpenter and Mechanic's Helper 
| General Purpose Clock Timer 


“OTHER MYSTERIES” 
VOLUME Ill 


by Dennis Kitsz 


Call now and place your order for this new 
book, “THE CUSTOM TRS-80™ & OTHER 
MYSTERIES", тот !JG, Inc. More than 
300 pages, with over 60 photographs, of 
projects lor the hardware hobbyist. In- 
cludes schematics, PC layouts, software 
driver code, etc. for such do-it-yourself 
undertakings as high resolution graphics, 
reverse video, real-time clock/calender, 
music synthesis, ROM/RAM additions and 
more! 


THE CUSTOM TRS-80™ , ,... $29.00 
CALL FOR AVAILABILITY 


DISK DRIVE 


EXTENDER 
CABLE 


$93? 


for VISTA, MICROPOLIS, 
MTI, PERTEC, SHUGART, 
PERCOM & OTHERS 


Let your TRS-80'™ Test Itself With 


F у 
MICROPARAPHERNALIA Ж THE FLOPPY DOCTOR & RINGS' & 
NEWDOS by APPARAT MENS ЫИ CERNIT IEA | TH | NGS 
NEWDOS/80by Apparat -$139.95 M, ЭУ avid Stam „А | 
ы қада аллея СА. f MODEL i. THE FLOPPY DOCTOR-Version 3 № НОВ RING KIT tor 5%" disks. .... $10.95 
NEWDOS + wilh ALL UTILITIES completely chacks every sector of single or HUB RING KIT for 8" disks... .... $12.95 
"mnn TE ГИК EI ri ВЕ 
40-track ..... .. neva. 8729,95 controller junctions, status bits and rovides CLEANING KIT lor 5'A" drives . $24.95 


5'A-inch diskette case ............ $3.50 
B-inch diskette case кает» вафа d ..$3.95 


complete error logging. THE MEMORY 
DIAGNOSTIC checks lor proper writa/raad, 
refresh, executability and axclusivily of all ad- 
dress locations. Includes both diagnostics and 
complete instruction manual. 


SYSTEM DIAGNOSTICS .$24.95 
For MODEL III ....,.....$29.95 


БА -inch File Box for 
SO0diskettes........... ...524.95 


8-inch File Box for 
50 diskettes ..........,... 


TRS-80T9 DISK 
AND OTHER MYSTERIES .. $19.95 
MICROSOFT™ BASIC DECODED $24.95 


PRICES IN EFFECT 
Dec 981 TH 


MOST ORDERS 


WE ACCEPT 
Division of Tandy в 
" DATALIFE Шэ SHIPPED WITHIN и: * VISA 2 ette 
JANE MDS ADSI, CALES HI, ONE BUSINESS DAY : CELER CHARGE 453.00 EXTRA lor COD 
CALCS-IV, MERGE-III are Products in : » Ohio residents add 5! -% 
“ASB By Melalechnciages transit will t ; een ORDERS sales tax. | 
poration, Inc. 


Circle 245 on Inquiry card. 


What's New? 


— — MISCELLANEOUS 


“тете 


AWA AAA A I 


"IIT 


= > Ф 


Nn i M 
) Т 


nn M 


“чик 


More for the TRS-80 Color Computer 


The 8 K-byte CMEMORY car- 
ridge for the TRS-80 Color Com- 
puter can be divided into any 
combination of 2 blocks of 
RAM (гапдот-ассе55 read/write 
memory} and/or 2716 EPROMs 
(erasable prorarmmable read-only 
memories). The cartridge can be 
filed with RAM while debugging 
a program and then replaced by 
EPROM once debugging is com- 
pleted. The CMEMORY occupies 


Memory for the STD Bus 

The CDO33i is а 64 K-byte dy- 
namic memory card for the STD 
bus from Computer Dynamics 
Inc. The CDO331 features inciude 
6 MHz operation with no wait 
States. A version of the card is 
available for critical, high-temper- 
ature, or industrial requirements. 
The card is compatible with ail 
Z80-based STD bus systems. it 
provides memory options of 16 K, 
32 K, 48 K, or 64 K bytes and will 
support speeds of 2.5, 4, or 
6 MHz. 

Prices range from $210 for a 
2.5 MHz card with sockets only, 
to $695 for a complete 6 MHz 
unit with memory installed. For 
complete details, contact Com- 
puter Dynamics Inc, 105 $ Main 
St, Greer SC 29651, (803) 
877-747). 


Circle 551 on inquiry card. 


the unused address space hexa- 
decimal СООО to E000 normaily 
reserved for plugin game car- 
tridges. By adding a jumper, tne 
Color Computer can automatical- 
ly execute a program in EPROM 
whenever the Reset button is 
pressed. The CMEMORY car 
tridge without any memory sells 
for $24.95 from Micro-Labs Inc, 
902 Pinecrest, Richardson TX 


75080. 
Circle 550 on Inquiry card. 


Disk-Dupilcating Service 

Allenbach Industries’ floppy- 
disk-duplicating service can copy 
disks formatted for Apple, Atari, 
TRS-80, North Star, Heath, and 
other microcomputers. Special 
word-processing formats, such as 
Laniers "No Problem," CPT 
8000, and Micom, can або be 
copied. For more information, 
contact Allenbach Industries, 
4322 Manchester Ave, Oliven- 
hain CA 92024, (800) 854-1515: 
in California (714) 436-4351. 
Сігсів 552 on inquiry card. 


5 V DC at 3 A Supply 

Deltron has introduced the 
НУО series of linear open-frame 
power supplies. Four single-out- 
put regulated models have volt- 
ages of 5 to 24 V DC with ratings 
up to ЗА. All 5V DC models 
have built-in fixed crowbar OVP 
lovervoltage protection). Shielded 
transformers, socketed semicon- 
ductors, dua! AC input, and: bar- 
rier block terminals are among the 
other features of the НУО series. 

Adjustable OVP is available for 
12. 15, and 24 V DC modelis as 
an option. Reverse-voltage pro- 
tection is also available as ап op- 
tion. The 5 V DC models have a 
suggested price of $21. For more 
information, contact Deitron Inc, 
Wissahickon Ave, POB 1369, 
North Waies РА 19454, [215] 
699-926]. 


Circle 553 on Inquiry card, 


Rectifier Modules 

The 848-2 series of single- and 
three-phase rectifier modules are 
rated at 50 A [rhree-phasej. They 
are available іп voltages from 200 
to 1200 V and with diode-doubler 
and half- and ful-wave circuit 
configurations. 

The B48-2 package is fully 
isolated, and the insulation will 
withstand a 4000 V test. To re- 
quest price information and other 
details, plus a catalog. contact 
Gentron Corporation, 6667 М 
Sidney РІ, Milwaukee WI 53209, 
(414) 351-1660. 


Circle 554 on Inquiry card. 


Where Do Mew Products items Come From! 

The information printed in the new products pages of BYTE is obtained fram. 
"new product’ or "press release" copy sent by the promoters of new products. If 
іп our judgment the information might be of interest to the personal computing ex- 
perimenters and homebrewers who read BYTE, we print it in some form. We 
openly solicit releases and photos from manufacturers and suppliers to this 


marketplace. The information is printed more or less as a first-in first-out queue, 
subject to occasional priority modifications. While we would not knowingly print 
untrue or inaccurate data, or data from unreliable companies, our capacity to 
evaluate the products and companies appearing in the “Whats New?” feature is 
necessarily limited. М/е therefore cannot be responsible for product quality or 
company performance 
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Recycled Ribbons 

Reloaded mubttistrike film rib- 
bons are available from Torres 
Ribbon Services. Cartridges are 
reloaded for printers such as NEC, 
Diablo, Qume, and Radio Shack 
and Гог word-processing systems 
including Wang, Lanier, ВМ, 
Savin, and Vydek. А! cartridge 
parts are cleaned or replaced 
where necessary. Broken ribbons 
with substantial unused life wili 
be repaired at no charge when 
submitted as part of an order. 
Each ribbon costs $2.50 with rhe 
exchange of used cartridges. De- 
tails are available from Torres Rib- 
bon Services, 11154-PC S Mt Ver- 
non Ave, Colon CA 92324, 
(714) 792-0831. 
Circle 555 оп Inquiry card. 


Memory and I/O 
Cards for the AIM-65 
Expand your AIM-65's memory 

апа VO finput/output) perfor- 
mance with the Series 100 boards 
from Unique Data Systems. The 
basic board, the Model (025-100, 
has two data-rate-seiectable 
asynchronous serial К5-232С 
channels and 20 programmable 
parailel /O lines. Sockets are pro- 
vided for eight | K by 4 static pro- 
grammable memory circuits and 
six 2K by В ЕРКОМ5 [erasable 
pragrammable read-only mem- 
ories|. Jumpers allow reconfigura- 
tion for higher-density memory 


| devices. 


The Series 100 boards interface 
to the AIM-65 without bus buffer- 
ing. Each board has an ехрег- 
menter's area for custom circuitry. 
The basic assembly costs $259 or 
$296 with battery backup. For 
more details, contact Unique 
Data Systems Inc, 15041 Moran 
St, Westminster CA 92683, [714] 
B95-3455, 


Circle 558 on inquiry card. 
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PROCAP 

PROCAP | a statistics and 
probability package that gives the 
TRS-80 Model | or Ш computa- 
tional capabilities for analyzing, 
forecasting, and producing a 
wide range of professional foot- 
ball statistics. Using PROCAP, you 
can rapidly predict the outcome 
of weekly games with probable 
scores and point spreads, 
evaluate a team's offensive and 
defensive strengths, and review 
divisional standings and team 
and divisional power ratings. 
PROCAP will let you review the 
scores of past games and peek at 
the upcoming schedule. 

PROCAP uses the garne scores 
you enter each week to deter- 
mine the outcome of future 
games and to rank teams accord- 
ing to performance, Ratings are 
computed by comparing a team's 
offensive and defensive strengths 
against those of its opponents. 
PROCAP costs $49.95 and is 
available from the Trinity Group, 
829 Malin Rd, Newtown Square 
РА 19073, (800) 543-3000, 
operator 400; in Ohio (800) 
582-1364. operator 400. 
Circle 557 on inquiry card. 


MX-80/70 
Friction-Feed Kit 

The Gosub friction-feed kit will 
allow you to use your letterhead 
stationery and singie-sheet or roll 
paper with the Epson MX-80/70 
printers. The kit uses an opposing 
roller system for the feed. You 
load and adjust the paper as you 
would for a typewriter. Carbon 
copies present no problem. 

The Gosub friction-feed kit 
comes with a paper-roll rack for 
8'4-inch Teletype rolls and costs 
$49.95. it's available from Gosub 
International, Hardware Division, 
POB 275, Wichita KS 67201. 


Сігсів 558 on Inquiry card. 


TAB Books Catalog 

Learn how to build robots and 
computers, program in BASIC 
and FORTRAN, and design and 
troubleshoot circuits with books 
from TAB Books пс, Віџе Ridge 
Summit PA 17214, |717) 794- 
2191. The company's free cata- 
log lists and describes hundreds of 
computer-related books. 
Circle 559 on inquiry card. 


The Latest 
іп Slit-N-Wrap 

The P184-7 AC-powered wire- 
wrapping tool features an elec- 
tronic turns counter. Developed 
by Vector Electronic Company, 
the tool permits daisy-chain ar 
point-to-point wrapping in ап 
average of I second per post 
without measuring, cutting, or 
stripping. 

Here's how the P184-7 works: 
a spool with 300 feet of wire is 
mounted on top of the tool. The 
Operator selects from three to 
nine tums by setting a switch, 
then positions the tool and 
wraps. As the wire passes 
through the tool, the insulation is 
stripped before the wire is bound 
to the post. The turns are 
counted, and the operation is 
stopped at the selected number. 

The Р184-7'5 counter can be 
bypassed when using stripped 
wire. А 300-foot spool of wire 
provides 900 post wraps with 
seven turns and an average lead 
length of 2 inches. А sleeve notch 
eliminates the need to hold the 
wire. The P184-7 tool costs 5198. 
Replacement bits are $10.60. and 
a 300-foot spool of wire costs 
$14.95. Available from "Vector 
Electronic Company Inc, [2460 
Gladstone Ave. Sylmar CA 
91342, (213) 365-9661. 


Circle 560 on Inquiry сага, 


It helps 
obsolescence 


: 
\ 


The IBM Display writer System. 

State of the art. 

Today thats come to mean discarding what 
you have, for whatever is newer. 

А rather expensive (not to mention fright- 
ening) proposition when you consider the 
cost of business machines. 

Thats why IBM designed a text processor 
that can be updated. 

Its the Displaywriter System and it's soft- 
ware driven. 

Which means incorporating a new func- 
tion or a new program can be as simple as 
getting a new diskette and adding 
memory. 


Circle 191 on Inquiry card. 
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Instead of a new machine. 
The IBM Displaywriter System can stand 


alone. 


Or it can be part of an entire network. 
So as your office grows, the Display- 
writer can grow with it. 
You see, at IBM we believe you don’t have 
to buy what's new to get what's best. 
Provided you start out with whats best 
when 115 new. 


| am interested in learning more about the 
IBM Displaywriter System. 
Please have your representative get in touch with me. 


BUSINESS FHONE 


Office Products Division — Dept. 804 
400 Parson's Pond Drive 
Franklin Lakes, N.]. 07417 


— мыл д мшш шыш 0 —— шыш eee 


Call IBAF Direct 800-631-5582 Ext. 128. In New Jersey 800-352-4960 Ext. 128 
іл Hawaii/Alaskn 800-526-2484 Ext. 28 


What's New? 
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Z80B-Based 
Microcomputer 

Zelco S.R.L.'s MCW ([microcom- 
puter Winchester] uses a 6 MHz 
ZBOB microprocessor and is set up 
for a multiprogramming, multi- 
user environment. in the multi- 
user configuration, the MCW has 
a minimum capacity of 112К 
byres of programmable memory 
with 48 К bytes for each user and 
16 K bytes shared. MCW includes 
Shugart's 8- or !4-inch Win 
chester hard-disk drives with a 
minimum storage capacity of 10 
megabytes and a maximum of 
more than 150 megabytes. The 
controller serves up to four units, 
three of which are Winchester 
drives; the other is an B-inch 
] .2-megabyte floppy-disk drive or 
JO-megabyte cartridge unit, The 
system includes RS-232C ports. 

MCW/'s disk operating system 
is based on Zilag’s RIO and is 
compatible with all programs that 
can run under RIO. The operating 
system can handle four mass-stor- 
age units, each with up to Z giga- 
bytes of data. Another operating- 
system utility allows the ex 
change of messages between 
users without altering normal 
operations. 

The price for a two-user system 
with 112K bytes of program- 
mable memory and a Centronics- 
compatible port is approximately 
$10,000. Contact Zeico У.К... 
Via V Monti 21, 20123 Milan, 
Italy, Telex 335346 ZELCO. 
Circle 561 on Inquiry card. 


North Star 
Business Software 
More than 20 business and 
utility programs for the North Star 
computer are listed and described 
in a free catalog from Omni Soft- 
ware Systems Inc, 146 М Broad 
St. Griffith IN 46319, [219) 


924-3522. 
Circle 562 on inquiry card. 
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Data Acquisition 
and Contro! System 

ASC's (Applied Systems Cor- 
poration's] Data Acquisition and 
Controi System uses either Intel's 
8085/8086, Zilog's 280/28000, аг 
Motorola's 6800/68000 micro- 
processors as centra-pracessing 
units. The system has а 0.55 in- 
struction cycie, multilevel priority 
interrupts, fast multiply and divide 
arithmetic, macro-logica! opera- 
tions and interfacing for high- 
speed A/D {analog-to-digital] con- 
version, serial data-communica- 
tions modules, and 8-, 16-, and 
32-bit commands. It incorporates 
full digital computer and analog 
signa! processing capabilities, 
RAM ([random-access memory], 
PROM (programmable read-only 
memory|, peripheral controllers, 
and IEEE/S-100, MULTI, and EX- 
OR bus compatibility for data ac- 
quisition and automation inm- 
stallations in production monitor- 
ing, process and machine control, 
automatic testing, or laboratory- 
analysis applications. 

The system is offered with op- 
tions for standard |9-inch rack- 
mounting chassis, NEMA (Ма- 
tional Electrical Manufacturers As- 
sociation) industria! cabinets, or 
miniature portable enclosures. 
Standard plug-in cards permit in- 


stallation of expansion modules 
for multiple A/D converters, high- 
ог jow-level multiplexers, disk- 
drive controllers, digital VO [ir 
putfoutput) adapters, and more. 
Among the optional system fea- 
tures are additional ИО capabii- 
ities For analog multiplexers for up 
to 256 inputs, transducer ampli- 
fiers for + 50 mV to + 15 V, high- 
speed A/D conversion, IEEE-488 
interface adapters, high-resolu- 
tion color graphics, and character 
or matrix printer adapters. 

Prices for the Data Acquisition 
and Control System start at 
$1900. A card-only version is 
available for approximately $900. 
For details, contact ASC. 26401 
Harper Ave, St Clair Shores MI 
48081, [313] 779-8700. 


Circle 563 on Inquiry card. 


Testing One, Two, Three 


Solid State Testing Inc is an in- 
dependent service that specializes 
in testing microprocessors, pro- 
grammable and read-only mem- 
ories, custom LS! [large-scale inte- 
gration) chips, and MOS тета! 
oxide semiconductor) integrated 
circuits. Solid State will also burn- 
in static and dynamic memory de- 
vices. Among the circuits the 
company tests are the ZB, 6800, 
ZBOA, 8085A, and microproces- 
sor-support circuits. Solid State 


Testing will test prototype to pro- 
duction quantities. 

For additional details, contact 
Solid State Testing inc, 56 Middle- 
sex Turnpike, Burlington МА 
01803, |617] 272-0972. In New 
Jersey, contact Solid State Testing 
at 620 Route 23, Pompton Plains 
NJ 07444, (201) 839-8220. In 
Florida, the address is 406 Kirby 
Ave, Palm Bay FL 32905, (305) 
729-0670. 

Circle 584 on Inquiry card. 


INCREDIBLE? вемеме it 


PRINTERS 


150 cps bidirectional-9x9 dot matrix, quietized 
1 case, 136 col, vertical form control and many 


other functions $1195 


We feal this printer offers 


| the best price/performance ratio available. 
Gentex = RS-232 serial to 19,200 baud x-on, x-off add $40 
IX Teletype 40. 300 LPM-typewriter quality, RS- from бту 
232 interface. This quality printer is available in many $2928 
configurations including forms access, quietized case, etc. 
Taletype 43 тот $995 
Teletype AP-200, 340 cps dot matrix (similar to Data Prod. M-200) $2799 
NEC os cps. bidirectional, letter quality 
$2560 KSR $2799 
rt 630-40 ops, bidirectional, daisy wheel, plot/graph $2448 
QUME Sprint 9/45 cps, daisy wheal $2228 
C. ITOH Starwriter, 25 cos, daisy wheel $1575 
С. ITOH Starwriter, 45 cps, daisy wheel 31849 
EPSON MX-80, 100, 80 cps, 9x9 dot matrix SCALL 
ANADEX 9500/9561, up to 200 cps, high resolution dot $1349 
OKIDATA Microline BO, 80 cps, 9х7 do! matrix $495 
Microline 82A., bidirectional, friction/pin teed $599 
Microline 63A , bidirectional, 120 cps, uses 15” paper $875 
Т1-810. 150 cos, Basic $1449 
Package-Compressed print, vertical form contro! $1630 
MANNESMANN MT 1705 200 cps, 7x7, 132 col $1425 
TALLY МТ 1805 200 cps, + МО 40 x 10 matrix $1675 
CENTRONICS 704-9,180 cps, 9x9 dot matrix, 132 col $CALL 
739 100 cps, nx9 dot matrix, FULL GRAPHICS $700 
DEC LA-34 $1085 
105 4606 Ch 
$-100 SPECIALTIES 


com 4 € CPU, Les ram, Ынаш, 

cont., RS-292 рої, 5-100 IEEE, 8 siot 
"mis EXC 9) eas terminal, inc. СРМ 22 SCALL E 
Delta has Winchester based networks of up to 16 users available. 


[Systems Group Call us for best prices on these high quality 2nd 
gsneration boards and systems. 


California These high quality, reliable products have made CCS 
Em Computer defacta industry standard for S-100 products 


Systems —  Assembled and tested: list anly 
2200 H.D. Mainframe, 20 a. P 5., 12 slot MB $434 $359 
2065С 64K dynamic RAM/Bank Select $720 $580 
2810A 2-80 CPU, serial port, ROM monitor $310 $259 
2422A Floppy Cont, CP/M 2.2, ROM monitor $425 $345 


VIS 8000 DT — w/64k, 1.2 МВ” floppies, 2 serial, З par. СРМ 2.2 SCALL 
wee FULL? YEAR WARRANTY! 
800500) WE OFFER GENEROUS DISCOUNTS ON THE 
ım GOMPUPRO L LINE OF FAST, QUALITY 
AMICROBYTE CARDS + FULL SYSTEMS AVAILABLE 
$CALL PMMI MODEM 


Similar savings on the full tines of CCS, 88M, МИС, MORROW, DELTA, 
NORTHSTAR, ITHACA INTERSYSTEMS, GODBOUT. NEC. TELEVIDEO, IMS 


ZENITH, ADDS, DEC, DATA GEN., ATARI, DYMABYTE. TECMAR, DUAL 


8" DISK DRIVE SALE 
8" SHUGART SABO1R $450 8" SHUGART SA 851R $669 2 for $1289 
QUME DATATRACK & $589, 2 for $1110 
Enclosure, power supply for 2 8” drives АВТ $299 
NAC industrial grade enclosura for 2 drives with Р.5, $445 
MORROW Discus 2D + CP/M® , MICROSOFT BASIC $950 
Discus 2-- 2-- CP/M* , MICROSOFT BASIC $1195 
HARD DISK SPECIALS List апу 
CORVUS 10MB and controller $5350 Scall 
20МВ and controller 55450 $call 


Constellation Network Multiplexer ana Mirror Video Tape Disk Backup 


MORROW 26MB + controller + CP/M 2.2 , M basie $4495 $3821 
coniroiler. COC Hawk Drive (5 fix, 5 rem) $7995 $6795 
controller, Western Dynex (5 fix, 5 rem) $5995 55099 


Winchester 5% drives complate with cass, cable, 
software, 5-100 controller. Adapter avail for use wilh 
ХСОМР any 2-80 system. Cartridge drive controlters avail. 


List 

SMB APPLE OEM discounts avatlable! 285 $2898 
JUMB тов "8 MSto 53398 
Е 533-33МВ Drive and Controftar $4468 

$66-66 MB Drive and Controller $5925 


PRIAM 8" and 14" Winchester/tape subsystems avail 
We carry the full line о! ADES disk and tape controllers and subsystems 


FULLY CONFIGURED BUSINESS SYSTEMS 

The follawing are same examples of the fully assembled and tested business 
and scientific computer systems which we offer. All include 44K bytes 
RAM, 2-804 4mh CPU, We offer a full line of quality, tested software. 


Della TVD w/ 1.2 Mb floppy drives, 2 serial, З parallel paris SCALL 
Delta S-4500 10 USER, MULT-PROCESSOR, 40 Ma SCALL 
CCS 2210A w/floppy controller, 1 seria! port $1849 
CCS 300-1A w/1.2MB floppy drives, 2 serial, 2 paralle) ports $4849 
CCS 400-1А w/1OMB hard disc, 2 serial, 2 parallel poris $6999 
NNC 80 w/1MB floppy drives, 2 serial, 3 parallel ports $3999 
ММС 80W w/.5MB floppy, 8. 4MB hard disc, (OASIS aptional} $6693 
ALTOS single and multi-user systams Scall 
MORROW Decision 1, MICROSOFT basic, UNIX Scal 


820 CP/M АМА! 
XEROX. 829 оор computer 4k, 2 Nope ( a L.) 


We offer muhi-usar networks by DELTA PRODUCTS , DISCOVERY, TELEVIDEO, 
MUSYS, IMS, DIGITAL, MICROSYSTEMS 


TERMINALS 


AMPEX DIALOGUE 30, 80 SCALL 
TELEVIDEO 910 C (multi-Igrminal) $699 $599 
920 С $1030 9784 
950C $1195 5969 
ЗОВОС IQ 120 $995 $729 
HAZELTINE ESPRIT $745 3669 
DEC VT-100 $2050 $1575 
Similar savings for our HAZELTINE and LEAR SIEGLER lines 
LOOK HERE! АМРЕХ 
Call us for ALL your softwear needs Dialogue 80 


SYSTEMS HOUSES & EXUCATIONAL INSTITUTIONS, & 
GOVERNMENT AGENCIES GIVEN SPECIAL CONSIDERATION. 


p ALL OF OUR PERIPHERALS CAN BE CONFIGURED FOR RADIO НАСК» MODEL II 
DEALER and INTERNATIONAL INQUIRIES WELCOME 


ELECTRIC COMPANY 


основа сео 
CUSTOM COMPUTER ROOM WIRING SINCE 1960 
97 Spring Street 
New York, N.Y. 10012 
Hours: 9 AM-5:30 PM (EST) Mon.-Fri. 


Circle 431 on inquiry card. 


WASHINGTON COMPUTER SERVICES 
ап affiliateot — ((( WASHINGTON y est. 1912 


TO ORDER: CALL OUR TOLL-FREE NUMBER: 
ж (800) 221-5416 4 Іп М.Ү, State and for 


technical information call 1-(212) 226-2121 

| For tast delivery, send certified checks, money order or 
call to arrange direct bank wire transters. Personal or 
company checks require two to three weeks to claar. All 
prices are mail order only, Prices subject to change 
without notice; call for latest prices, Prices include 3% 


| | cash discount. М.Ү. residents add sales tax 
tuaniex is а Irademark а! North Atlanlic Industnas, Inc. 


Radin Shack® is a trademark of the Tandy Corp, 

da à тер: of Digital X c : 
Sales subject to our standa S — 

(available on requesi) conditions mem ар 
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| SYSTEMS | 


$-100 Gets 
a 68000 Board 

The CPU/68O000 processor 
board is designed for the 5-100 
bus. К has 32-bit internal architec- 
ture, seven prioritized interrupt 
levels, and up to 16 megabytes of 
direct addressing using the 5-100 
standard 24-line address bus. A 
ROM- {read-only memory] resi- 
dent monitor is provided on- 
board. The 8 MHz board runs 
with all 4 MHz 5-100 peripherals. 

The CPU/68000 board is in- 
cluded in the Model 68К5 system. 
The 68К$ has 32 К bytes of non- 
volatile mernory, 32 K bytes of 
EPROM (erasable programmable 
КОМ), and serial input/output 
parts in a 12-slot cabinet with 
power supply. The battery- 
backed memory stores programs 
even when the power is off. 

The Mode! 68К5 system costs 
$3685. The CPU/68000 card 
alone costs $1195. For additional 
details on these products, contact 
Dual Systems Control Corpora- 
tion, 1825 Eastshore Highway, 
Berkeley CA 94710, [415] 
549-3854. Circle 574 on inquiry card. 


Z80 Card 

for H-8 Microcomputers 

The HA-B-6 280 card is de- 
signed to replace the 8080A 
microprocessor supplied with the 
Heath H-8 computer. The card is 
compatible with а! current 
Heath-disk-based software for the 
H-B. The HA-B-6 is based on the 
280, so it runs faster than the 
8080A. With the HA-8-6, H-8 
owners do not need to purchase 
the extended configuration op- 
tion before adding the Heath 
CP/M system or Heath H-47 
8-inch floppy-disk drives. The 
НА-8-6 280 card is assembled 
and tested and costs $179, Con- 
tact Heath Company, Benton 
Harbor MI 49022, (616) 
982-3210. Circle 575 on Inquiry card. 
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Three-Processor 

Microcomputer 
Using a 16-bit 68000 micropro- 
cessor for main contol, a 68000 
for virtuakmemory contro! and 
number-crunching, and a 6809 
to handle VO (input/output), the 


MiniFrame is designed for 
12 MHz operation with no wait 
states. MiniFrame can address up 
to 4 billion bytes and handles de- 
mand-paged virtual memory in 
16-тедаһуге increments. Тһе 
computer works with Порру 
and/or hard disks and is designed 
for single- or multi-user operation 
under UNIX. 

A single-user MiniFrame starts 


at under $ 1 2,000, which includes 
256 K bytes of programmable 
memory, 2 megabytes of 8-inch 
floppy-disk storage, six RS-232C 
ports, four parallel ports, one 
direct-rmemory-access port, and 
the UNIX Version 7 operating sys- 
тет. The UNIX package includes 
FORTRAN-77, C, BASIC, and text- 
and file-processing utilities. The 
MiniFrame wil also support 
CBASIC, FORTH, LISP, APL, and 
most Microsoft languages. Con- 
tact MicroDaSys Inc, 68 K Divi- 
sion, 2811 Wilshire Boulevard, 
Santa Monica СА 90403. (213) 
829-6781. 

Circle 576 ап inquiry card. 


Portable Attache 


The Attache is a portable тісго- 
computer that weighs 18 pounds 
and features a ZBOA microproces- 
sor, a 5-inch video display, two 
180 K-byte floppy-disk drives, a 
Standard keyboard that flips 
down, and 64K bytes of pro- 
grammable memory. A second 
microprocessor takes care of the 
disk drives and two serial ports. 

Standard software supplied is 
CP/M, an enhanced WordStar 
word-processing program. and ex- 


tended BASIC. The UCSD Pascal 
system is also available, and any 
programs written for CP/M or 
UCSD Pascal can be run on the 
Attache. Options include graphics, 
AC or battery operation, and a 
multifunction board with a 
genera -purpose interface. parallel 
input/output, and analog input. 
Contact Otrona Corporation, 
2500 Central Ave, Boulder CO 
80301, (303) 444-2274. 


Circle 577 on Inquiry card. 


SPECIALS on INTEBRATED CIRCUITS 
2 745 10/595 50/655 100/615 
10/795 50/735 100/690 
10/490 50445 100/415 
10/610 50/575 100/545 
10/740 50/700 100/560 
375 25/350 
315 25/290 
2716 EPROM 700 5/645 
2532 EPROM 
5116 Мк ZK 2 8 CMOS RAM 
4116-2100) аз RAM (REG 
Zero Insertion Force 24 pn Sockel 
6550 RAM (PET 8K) 
5-100 Wie Wrap Socket 


АР Products 15% OFF 
А P Hobby-Blox 15% OFF 


THE STAR MODEM 


From Preatica/Uvermere Date Systems 
RS232 MODEM 

IEEE 488 MODEM 

R$232 CCITT 

IEEE 488 CCITT 


SALE $128 
SALE $199 
$170 
$210 


We carry Apple Н+ from 


Bell & Howell 


ори чо B 9 qq d 


fuFORTH-- tor Apple II $75 
А МШМезішей FORTH with enhancements, Conlarms to 
FORTH Interest Group standards 


Poa ewer Gwe 


FORTH tor PET by Сагоне/Виву $50 
Full FIG mode! with ай 79 Standard extensions 
Metecemgfur ter FORTH Ки independent object code 30 


KMMM PASCAL for PET/CBM $85 
includes transiator for true machine language object code 


EARL for PET/CBM 85 
Edw Assembier, Relocator, Linkedinr 


SuperGraphics - BASIC Language Extensions 90 
Fast Machina Language Graphics routines Юг PET/CRM 


SM-KIT - Sapar PET/CBM ROM bazad ІЛІМІ 40 


SubSORT far РЕТ/СВМ by James Strasma 35 
Flexible general purpose machina language sort routine. 


PaparMate 60 Command Ward Processor (Riley) 40 
Full-featured CBM/PET version with tape or disk text files. 


FLEY-FILE Oats Basa/Rapori Writer/Mall List 60 
Versatile PET/CBM data handling system try Michael Riley 


4 Part Musk System fer PET/CBM $60 
| includes Visible Music Monitor and D/A Converter 


252 Bethlehem Pike 
Colmar, PA 18915 


215-822-7727 А B Computers 


[Sjcommodore 


CBM-PET SPECIALS 


8023 Printer - 136 col. 150 cps bi-directional 
8300 (Diablo 630) Daisy Wheel - 40 cps 
bi-directional 

8032 80 x 25 CRT. business keyboard 
Micro Mamtrame 

8096 Board (extra 64K RAM lor 8032) 
8050 Dual Disk Drive - 1 megabyte (1795) 1375 
8250 Dual Disk Drive - 2 megabyte (2195) 1760 
CBM IEEE Modem (395) 199 
4016 full size graphics keyboard (995) 795 
4032 full size graphics keyboard (1295) 999 
4040 Dual Dsk Dive - 330.000 bytes (1295) 999 
2031 Single Disk Orve - 165.000 bytes (695) 560 
4022 Tractor Feed Printer (795) 630 
C2N Exlernal Cassette Deck (75) 65 
VIC 20 Color Computer (209) 259 
VIC 1515 Graphic Printer (395) 315 
Used CBM/PET Computers CALL 
8024-7 High Speed Printer (1995) 1345 


WE WILL MATCH ANY ADVERTISED PRICE 


ІМ SALE 
(895) 775 


(2250) 1725 
{1495) 1100 
(1995) 1600 

(500) 400 


*** EDUCATIDNAL DISCOUNTS *** 


Buy 2 PET/CBM Computers. receive | FREE 


WordPro 3 Plus - 32K СВМ disk, printer 
WordPro 4 Pius - 8032 disk. prier 
022 Data Ваза System tor СВМ 8032 
VISICALC for PET, ATARI or APPLE 
$M-KIT - Super PET ROM Utiles 
Programmers Toolkit - PET ROM Шиме 
PET Spacemaker И ROM Switch 

2 Meter PET to IEEE or IEEE to EEE Cable 
Dus! Cover tor PET 

IEEE-Paraliel Printer Interface for PET 
IEEE-RS232 Printer interface tor PET 
The PET Revealed 

Liwary of PET Subroutines 


RAM/ROM tor РЕТ/СВМ 

AK or ВК bytan of solt ROM with epilonal Batipry Backup. 
Adds extra RAM which can be wrile protected tike ROM 
AK Version - $80 BK Version - $120 Battery Backup - $30 


EPROM Pragrammer ior CBM/PET 79 
Branding Iron with sottware/hardware for 2716 and 2532. 


Watanabe 


Intelligent 
Plotter 


WATANABE WX4E71 Майы 
WATANABE WX4878  6-pon Биік 


Girale 2 on (Inquiry card. 


| 850 Interface 
| Paddle Par 


DISK 
SPECIALS 


SCOTCH (3M) 5" 
SCOTCH (3M) 8" 


10/275 50/265 100/260 | 
10/280 50/2.70 100/265 
Verbatim B" Double Dens. — 10/345 50/335 100/320 
Verbatim 5" Datalife 10/248 50/240 100/235 
(add 1.00 for Verbatim 5" plastic віосвое box) 

BASF 5” soft 10/240 20/235 100/230 
Wabash 5" in Plasie Вох 10/270 50/260 100/250 
Wabash 87 in Plastic Вох 10/275 50/265 100/255 


WE STOCK MAXELL DISKS 

Diskette Storage Pages 10 for 3.95 
Disk Library Cases 8"-285 §"-215 
Disk Hub Rings — 8'- 50 750 — 5-50 for 6.00 


CASSETTES - AGFA РЕ-611 PREMIUM 

High output, low noise. 5 screw housings. 

C-10 10/56 50/50 100/48 
C-30 10/73 50/68 100/66 
All other lengine avelabie Write for price list 


| SPECIALS 


EPSON МХ-ВО Printer 

EPSON MX-BO F/T Printer 

EPSON МХ-70 Printer 

EPSON MX-100 Printer 

Centronics 739 Printer with dot graphics 
STARWRITER Onley Wheel Prieier 

Zenith ZVM-121 Green Phosphor Monitor 
Amdek Color Monitor 


ALL BOOK aad SOFTWARE PRICES OISCOUNTEG 
OSBORNE/McGraw-Hill, HAYDEN. SYBEX etc 


ZENITH DATA SYSTEMS 
719 Video Terminal (VT-52 compalibiel 
2УМ-121 Green Phosphor Monitor 
289 «иһ 48K 
Extra 16K RAM Board 
247 Dual B^ Drive 


Synertek Systems 


SYM-1 Microcomputer SALE 205 
SYM BAS-1 BASIC o RAE 1/2 Assembler B5 
KTM-2/80 Synertek Video and Keyboard 349 
KTM-3/80 Synertek Tubeless Terminal 385 


400 - 16K 
810 Disk Orive 
825 Printer 


Microsoft BASIC 
Educ Senes 
MISSILE COMMAND 
ASTEROIDS 

STAR RAIDERS 


822 Ponier 


Joystick Pair 
t6K RAM 
Assemibter/Edilor 
TeleLink 
Write for prices on other Atari items. 


REVERSAL (Spraciden) 32K Apple 

Dala Manager (Lutus) 24K Apple 

Energy Miser - PET, Apple. Zenith 
Histo-Graph (Boyd) 48K Apple 

Dala-Graph (Boyd) 48K Apple 

Apple It User's Guide (Osborne) 
Introduction to Pascal (Sybex 

Pascal Handbook (Sybex) 

Musical Applications of Micros (Chamberkn) 
Basic FORTRAN (Coan) 


WRITE FOR CATALOG 


Add 51.25 per order for shipping. We pay balance of UPS surface 
charges on all prepaid orders. Prices listed are on cash discount 
basis Regular prices shghtly higher. Prices subject to change. 


8-Megabyte, 5-Inch 
Floppy-Disk Drive 
Amlyn Corporation has de- 
signed a family of 5-inch floppy- 
-disk drives that use a 5-disk car- 
tridge to provide up to 8 mega- 
bytes of storage. The Model 5850 
is interface-compatible with 
Shugart SA-850 drives, and each 
cartridge appears to the controller 
and software as an SA-850 drive. 
The Mode! A506 is storage-com- 
patible with Seagate Technology 
ST506 hard-disk drives. 


Digital-Cassette System 


The LG І digital minicassette 
system can be used for backup, 
data logging, and transmission. It 
features ап R&-232C port or 
20 mA current loop and it can 
store 96 K bytes per tape. The LG 
| contains an operating system, 
has variable data rates, and 
automatically checks for errors 
and performs retries. All VO (in- 
put/outpur) is buffered. 

The LG 1 digita-cassette sys- 
tem is available for $399 without 
a case or $499 with a case. Con- 
tact ADPI, 815 Diana Dr, Troy 


OH 45373, [513) 339-2241. 
Circle 570 on Inquiry card. 
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The disk cartridge holds five 
specia! 5-inch floppy disks and is 
designed to allovv users to easily 
change an entire cartridge at a 
time or individual disks within it. 
Because of the mechanical selec- 
tion and insertion of disks, possi- 
ble operator-handling damage is 
eliminated. 

Both models use an intel! 8051 
microprocessor to handle the 
control functions. Disks recorded 
at densities of 48, 96, or 100 tpi 
(tracks per inch) can be read by 


26-Megabyte 


What's New? | 
| PERIPHERALS | 


these drives. The microprocessor 
provides control to compensate 
for disk-dimensional changes. 
Head positioning is referenced to 


a single track on each disk. The | 


disks can handle a 9500-bit-per- 
inch recording density. Typical 
unformatted capacities are 4 
megabytes per cartridge with 


BOOK bytes per disk in single | 


density recording and 8 mega- 
bytes per cartridge— 1600 K bytes 
per disk and 10.4 К bytes per 
track—in double-density mode. 
The capacity using the ІВМ for- 
mat is slightly less. The Seagate 
ST506 format allows double-den- 
sity capacities of 6.3 megabytes 
per cartridge. The transfer rate for 


these capacities is 250 kbps (thou | 


sand bits per second) in single- 
density and 500 kbps in doubie- 
density. The average seek time is 
70 ms. The Amlyn drives are phy- 
sically compatible with existing 
5-inch drives and cost approx- 


imately $1250. Contact Amiyn | 


Corporation, 1758-H Junction 
Ave, San Jose CA 95112, [408) 
275-8616. 


Circle 578 on Inquiry card. 


Drive Down In Price 


The Discus M26 26-megabyte, 
14-inch hard-disk drive costs less 
than $173 per megabyte. The 
price of this 5-100-Базеа system 
has been reduced by $500 to 
$4495. The M26 features a 
Shugart SA4000 Winchester-style 
drive with a data-transfer rate of 
up to 900 k bytes per second. It 
delivers а full 26 megabytes of for- 
matted storage and can be ex- 
panded up to 104 megabytes by 
daisy-chaining drives. An S-100 
controller supervises al! data 
transfers апа can generate sys- 
tem interrupts at the completion 


of each data-exchange com- 
mand. Database security is main- 
tained by write-protecting each 
sector, 

The M26 runs under CP/M and 
can be гип under North Star and 
Cromemco disk operating 5у5- 
tems. The Discus M26 system 
consists of the hard-disk drive, 


cabinet, power supply, all cabies, | 
$100 controller, and CP/M 2.2. | 


For further information, contact 
Morrow Designs, 5221 Central 
Ave, Richmond CA 94804, (415) 
524-2101. 


Circle 580 on inquiry card. 


WILL NOT ВЕ UNDERSOLD 


FOR TRS-B0* Model | 
DISK DRIVES CCI-100 514" 40 Track (102K) $299 
= 
= ADD-ON DRIVES FOR ZENITH Z-89 
CCI-189 5:4" 40 Track (102K) $389 


2-67 Dual 514“ system $995 


External card edga and power supply included. 90 day warranty/one 
year on power supply. 


CORVUS 5mg $3089 16mg $4489 Mirror $699 
RAW DRIVES В“ SHUGART BO1R $399 
5%” TANDON $ CALL POWER SUPPLIES $ CALL 
DISKETTES — вох ot 10 

бу" Maxell $40 BASF: Verbatim $28.95 
a” Maxell $45 BASF/ Verbatim $36.00 
PLASTIC FILE BOX-Holds 50 5%” diskettes $19.00 
PLASTIC LIBRARY CASE 5%" $3.00 8” % 4.00 
HEAD CLEANING DISKETTE $25.00 
FLOPPY SAVER $10.95 RINGS $ 8.95 
16K RAM KITS 2 tor $37 $19 
200ns for TRS-B0; Apple II, (specify): Jumpers $2.50 
COMPUTERS/SYSTEMS 

ALTOS АС58000 Series SCALL 
ZENITH 48K, all-in-one computer $2149 
ATARI 400 $ 359 800 % 789 
MATTEL INTELLIVISION $ 259 
APPLE PERIPHERALS SCALL 
TERMINALS 

ADDS Viewpoint SCALL 
ZENITH 7-19 $ 725 
TELEVIDEO 910 $ 559 920C $729 950 $ 929 
IBM 3101-10 $1189 
9-100 CALIFORNIA COMPUTER SYSTEMS 
MAINFRAME 280 CPU $ 239 
64K RAM $565 FLOPPY DISC CNTRL $ 339 
INTEGRATED SYSTEM WIINTERNAL CABLES, TESTED $1975 
2P + 2S 1/0 $ 269 
4 PORT SERIAL 10 $ 249 
4 PORT PARALLEL I/O $ 179 
CABLES SCALL 
CASIO CALCULATORS 

POCKET COMPUTER FX702 $199.00 
DESK PRINTER/CALCULATOR FR100 $ 7995 
SCIENTIFIC CALCULATOR FX8100 $ 49.95 
GAME WATCH CASO Plastic $ 4995 
GAME WATCH CA901 Steel $ 69.95 
SPORT WATCH AX210 Calendar $ 59.95 
BUSINESS SOFTWARE 

WORDSTAR for Appie It $ 329 
WORDSTAR for Zenith 289 $ 329 


NEC SPINWRITER 
PRINTERS 7710 R.O. Par $2395 
7710 R.O. Par witractor $2595 
7720 KSA witractor $2795 
7730 R.O. Ser $2395 
7730 R.O, Ser witractor $2595 
NEW 3500 Serles SCALL 
EPSON МХ-70 MX-80 MX-80FT MX100 — SCALL 
PAPER TIGER 
IDS 445 Graphics & 2K buffer $ 639 
IDS 460 Graphics & 2K buffer $ 799 
IDS 560 Graphics $1049 
ACCESSORIES $CALL 
ANADEX DP-8000 $849 ОР-950001 $1389 
OKIDATA 
Microline 80 Friction & pin feed SCALL 
Microline 82 Friction & рїп feed $CALL 
Microline 83 120 cps, uses up to 15" paper SCALL 
Call for new Microline series! 
CENTRONICS 739, new model with graphics $ 739 
C. ITOH 
Starwriter} 25cps, parallel interface $1525 
Starwriter | 25 cps, serial interface $1620 
Starwriter | 45 cps, parallel interface $1950 
Starwriter ll 45 cps, serial interface $2075 
AXIOM GP-80M $ 319 
DATA SOUTH 180 cps SCALL 
MONITORS 
BELL & HOWELL Э“ B&W BHD9811 $155 
LEEDEX 12” ВАМ $129 12” Green Screen $155 
13” Color $329 
SANYO 9"B&W $149 12" Green Screen $238 
12" B&W $219 13° Соог $399 
ZENITH i3" Color 5349 12" Green Screen $129 
TELECOMMUNICATIONS 


PRENTICE STAR MODEM 1-year guarantee $125 
UNIVERSAL DATA SYSTEMS UDS103LP $149 UDS103JP $215 


NOVATION САТ $139 D-CAT $149 
AUTO-CAT $199 APPLE CAT Il $339 
D.C. HAYES SMART/STACK MODEM $235 
MICRO-MODEM II $295 
СС! Telnet Communications Package $135 


APPLE ACCESSORIES AND SOFTWARE 


Mir. by: Microsoft - Mountain Computers — Videx ~ CCS - Personal Software 


VISICALC $159.00 VISIDEX $159.00 
VISITERM 511900 VISIPLOT $139.00 
2.80 SOFTCARD $259.00 YIDEX BOARD $248.00 
KEYBOARD ENHANCER $110.00 18K CARD $159.00 
APPLE JOYSTICK $ 4800 SUP-R FAN $ 39.00 
SUP-R MOD $ 2500 CCS CARDS $ CALL 
APPLE CARDS $ CALL ASCII EXPRESS $ 59.00 
SUPERCALC $199.00  ALF9 VOICE BOARD $149.00 
CPS MULTIFUNCTION CARD $199.00 
ENTERTAINMENT 

Mir.by:OnLine - Broderbund - Sinus - California Pacific 
FLIGHT SIMULATOR $29.00 SARGON II $29.00 
WIZARD & PRINCESS $28.00 AEM $21.95 
MYSTERY HOUSE $24.00 GORGON $34.95 
HI-RES FOOTBALL $35.00 MICROPAINTER $29.00 
RASTER BLASTER $25.95 APPLE PANIC $27.95 
SPACE EGGS $17.95 MATTEL GAMES $27.00 


For fast delivery, send certified chacks, money orders or call to arrange direct bank wire transfers, Personal or company checks require two 
to three weeks to clear, All prices are mail order only and are subject to change without notice. Call for shipping charges. 


DEALER (NATIONAL/INTERNATIONAL) INQUIRIES INVITED 


CPU SHOP 


5 Dexter Row, Dept, 812 
Charlestown, Massachusetts 02129 
Hours 10AM-6PM (EST) Mon.-Fri. (Sat. till 5) 


TO ORDER CALL TOLL FREE 1-800-343-6522 
TWX: 710-348-1796 Massachusetts Residents call 617/242-3361 


Technical Information call 617/242-3361 

Massachusetts Residents add 5% Sales Tax 

Tandy Corporation Trademark Digital Research 
Circle 110 on inquiry card. 


Send for FREE Catalogue 


Beat the Tax 
Tribulations 

Individual Tax Plan is designed 
specifically for professional tax 
practitioners, Automatic comput- 
ations include federal tax liability 
[using appropriate tax tables and 
rate schedules). income averag- 
ing, and maximum tax on earned 
income, with selection of the 
lowest tax due; add-on minimum 
and alternative minimum tax 
10-year averaging for lump-sum 
distributions; charitable-contribu- 
tion, medica-expense, and сарі 
taHoss limitations; and сарка 
gains deductions. individual Tax 
Plan is available for the Apple il 
with 48 К bytes of memory or for 
the Western Digital Microengine. 
Contact Aardvark Software Inc, 
783 М Water St, Milwaukee WI 


53202, (414) 289-9988. 
Circle 581 on inquiry card. 


Computerized 
Dictionary 

Release 2 of the Computerized 
Dictionary checks text for spelling 
errors and runs under the FLEX 
operating system. Misspelled 
words are highlighted and can be 
changed automatically by the 
system. In the interactive mode, 
any words not found in the dic- 
tionary Ме are displayed, The 
operator can ignore the word, re- 
place it, or add it to the dictionary 
file. Frequently misspelled words 
can be automatically changed by 
the system. In the list mode, the 
text is printed or displayed as it is 
being processed with misspelled 
words highlighted. A full page of 
text, about 425 words, can be 
edited in 3% minutes. Current 
licensees can receive release 2 for 
$25, The package has a one-time 
charge of $100 from Davidson 
Software Systems, РОВ 21002. 
Lansing MI 48909, [517] 
332-5989. Circa 584 on inquiry card. 
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What's New? 


SOFTWARE | | 


Faster Than а Speeding СР/М 


Compatible with Digital Re 
search's CP/M operating system, 
TurboDOS handles program 
loading six times faster than CP/M 
and is up to 10 times faster in file- 
oriented applications. The speed- 
up is accomplished by a buffer 
manager that performs muittileve! 
buffering of disk O [input/out- 
ри and by a feature that scans 
the allocation map of a file, deter- 
mines the sequentially allocated 
segments of the file, and loads 
these segments at the maximum 
transfer rate of the disk controller. 
The elimination of Wwarm-start 
and disk log-on delays is another 
feature of TurboDOS. Changes of 
disk side and density formats are 
automatically handied by the sys- 
гет. Most CP/M programs will 
operate under TurboDOS with- 
out modification provided that 
the programs do not rely on inter- 
па! CP/M data structures or use 
bit maps. CP/M BDOS functions 
and direct BIOS calls are fully sup- 
ported. An alternative to the 
CP/M format increases rhe stor- 


age capacity оп each Порру disk 
to hold 25 to 35% more data. 

TurboDOS can be configured 
as а single- or multi-user system, it 
will support hard disks in excess 
of 1000 megabytes without parti- 
tionng and allows random ac- 
cess to files up to 67 megabytes. 
Provisions are made for indepen- 
dent drive operation permitting 
system Start-up from any disk 
drive. Up to 16 spooler queues 
are supported, which allows a 
Single printer to print from many 
queues or a singie queue to feed 
several printers. Multiple com- 
mands are accepted, and multi- 
level nesting of command files is 
possible. 

TurboDOS is available for IMS 
S100 computers, TRS-80 Model 
iis, and Info 2000 systems. De- 
pending upon configuration, 
TurboDOS costs from $195 to 
$700. Contact Data-Rx Inc, 686 
Lighthouse Ave. Monterey CA 
93940, (408) 375-2775. 


Cirola 582 on inquiry card. 


CP/M Magnetic Cartridge Archive 


MCSave is designed to interface 
the 67-megabyte 3-M HCD-75 
magnetic-tape-cartridge drive and 
controller to any 280 CP/M, 
CDOS, or Cromix system, Fea- 
tures provided by MCSave [Mag- 
netic Cartridge Save) are transfer 
of files from disk to tape. tape to 
disk, or tape to tape for any multi- 
ple tape-drive configuration. Date 
and time of rape-file creation, am- 
biguous file names, batch/submit 
capability, relative file names, and 
self-test diagnostics are ай sup- 
ported. 

McCSave is shipped ready to im- 
terface to а Cromemco SPIO 


card, but the program can be cus- 
tomized for different hardware 
systems. It requires 48 K bytes of 
memory and a 24-line by BO-col- 
umn video display. MCSave with 
documentation and one year of 
free update service is $295, A 
complete system, which includes 
the tape drive and controller, 
5-100 interface card, tapes, 
power supply, and MCSave, is 
$4995. Contact Microcomputer 
Consulting Services, 8308 Juni- 
per, Fort Worth TX 76180, (81 7} 
498-6390. 


Circle 583 on Inquiry card. 


APPLE. AACE 
Apple IE 48K . CALL 
Disk Il w/controller DOS 33. — ‚. CALL 
Disk Il Add-On ............ T— CALL 
Microsoft ZBO Softcard . don 319. 

16K Ram Card ,................ .. 159. 
CCS Parallel Card ................... 109. 
Asyne Serial Card ................. 139 
Clock/Calendar Card .............. 109 
EEE Сәті ....................:.. 22%. 
мы ane 
ил omp. a PEE 1 
KB Filter ROM ................. «ae 49, 
CPS Multifunction Card ............ 199, 
Supertalker .............. MEM ВО, 
реча L/C Adapter - Мем .....- oae 49, 
Old . — ONES CO C 
MER Super Моб. Piracy Аы 4. € ' 
Videx Video Term. uem c EC 309. 
APPLE SOFTWARE 
понор de al Plan li ..... n 
ee pa, o PI OPERIS ДӨ 169. 
Vis lot ape nner ee B P P € ^ BH * & Fret ^ 8 9" 8 B h 159. 
м /VMslplot ................. 219. 
“+ed we и wo» o .% % Г 169. 
Visiterm 5.5... в + fee Беа а у 129. 
Micropro Wordstar АТА ll 
o2.  . 1...2................... | | 
с oe i cine АЕ rar. 99. 
Data Star €*28a54825845859.29844.25»55525n9A^56 239. 
DINI. И ГГ 152254 199, 
Muse Super Text ......... ........ 129. 
Address Book ..................... 44. 
Form Letter Module айынын жаа a, G 
Stoneware-DB Master ll .............. 199. 
Microcom-MicroCourler .............. 239. 
Infotory .. —— ÉÉÓÁMÁ "' 


RIBBONS 


nC ..... setesesss P11.00/Dosz. 


Qurne "= т Фа{вна киф трдн аро ж 45.00/Doz. 
Diablo ...................‹... 86.00/Dos. 
Anadex паекриентзаз»к ини» ке ее 135.00/6 еа. 
WR ........................ SEO DR 
TUDEC/TTY ............ as . 45.00/Doz. 
ЕРМҢІ,....................... ТҰСЫН 
MPI/Axiom/Base 2 ....ж.лааа.». 10,00 om 
MAGNETIC MEDIA 


Premium Quality At Bargain Prices 


5" Diskettes, ай Formats 

100% Certified with hub rings, box of 10 
Single sided. single density ........ 26.95 
Single sided, double density . . 29.95 
Double side, double density ........ 38.95 

8" Diskettes, All Formats, 100% Certified 
uM ade sided, single density ........ 29.95 
Сш Реб TT canino 32.95 
Single sided, double density SEP ‚.. 39.95 
Ш Double sided, double density ,,.,,.. 49.95 


| 


...COmputers, peripherals, 
accessories and supplies!| 


EPSONS 


Complete Stock of MX-80, MX-80 F/T 
MX-100 Printers, Graphics Chip Sets 
Cards and Cables 


МЕС-8023 А, 100 cps Matrix Printer 
HiRes dot graphics, proportional spacing. 
correspondent quality printing, bi-directional 
tractar and friction feed. 80. 132 col. Greek & 
Math syrnbols. Everything you need in a small 


printer, 

List $840 ....,.,.. tae ..... а: . 58699. 
MODEMS 
UDS 103 LP. direct ........... $169. 
103 ЛР Auto Answer ....... .... 219, 
202 LP 1200 BAUD .............. 259. 
NOVATION CAT, acoustic ........... 159. 
"To MM . 169. 
Auto Cat .,,.,... Г * 9 EK Ó6 à екенің at 219. 
ә Ve r ums TONES. .| 
HA 5100 Micromodem - ансо 9349, 
Apple Microm T коз.» э = =) а 
Smart Modem ....... лн, PME ‚. 249. 
VIDEO MONITORS 
Zenith 12" Green ...,....,......., $139. 
МЕС 12" Green ............... ... $239, 
Amdex 12" B/W (Leedex) ......... $139. 
Amdek 13" Color Lo-Res ,,........ $439. 
VIDEO атланы 

Ampex Dialog 80 ..... esasaass SORD, 


Ampex Оо 30 "5 € B каюиюо b b deed ta 795. 
Teleideo 920С ..................... B45. 
Televideo 950 ЛЕР КЕ ввооянатееіе 995. 


en -8000 Series е 
p crocomputer System. 
— — INTRO 
R PRICIMG 
$1099.00 
Ф 2-В0А CPU 4 МНЕ 
e 5 user bie function keys е B2 Keys with numeric 
keyped @ 160 х 100 resolution € 80 character screen 
A Microcomputer w/32K ВАМ . 1099. 
PCBOIZA МО Unit w/32K RAM 
Expansion slots .... .-44.4.» 699, 
PC-8031A Dual Mint- Disk Drive ünk ‚ 1099. 
PC-8032A Add-On Dual Mini Um 
pa ровен хазроччуьиа 949. 


Circle 338 on ingulry card. 


Parallel input. 100 cps Bidirectional printing. 


| QT 


_ MPI 88G / 99G MATRIX 


High resolution dot-addressable graphics for 
Apple. Enhanced "correspondence quality” 
printing. Tractor and friction feed. Serial and 


80, 96 and !32 column widths! 
88 С List $749 .,.. © 2483. 
99 G List 5849 ... $660. 
Apple Parallel 1/О Card/Cable/Diak . . .- $119. 
E О Prom (Ap-Pak) _.... т. 
em à ow mm жт)» $55. 

—À 1 am 


Зва чтв родай 0и 


Ччтавевеавач 


Sing Sheet Feeder 


чении E 


ии аш ип иш иш ип пи OO ПЕ И ИБ ЕШ ЕЕ ЕШ Е И иш И И ПЕ кл ан аш р я 


NEC SPINWRITERS 
5510/5530 RO w/tractor .,...... $2,550. B 
7710/7730 RO w/tractor ........ 52,595. 
5520 КБК w/tractor ..... , , 52,850. 6 
8 7720 KSR w/tractor ............. 82 895, 
3510/3530 RO ...... A АИ ' $1,895. Ш 


Bi-directionat tractor ............. $225. p 
Pusher tractor .,..............,. 5350. П 
j 

d 

a 

Е 

1 

2 

J 

B 

OLYMPIA - 

Letier quality. Daisy wheel printer/typewriter ü 
interfaces to Apple. Atari, NEC, Т and Bj 


К5232 Serial ports. A truly cost effective letter ü 
gua eC that functions as a typewriter. 
100 RO i. M printer 


List $16 = у фороса САЦ. | 
ES100 Тл er only = фф "t ғ. е 
Interface Сага Ойу рО ар а 


Epor E 
е (specify serial or | Ж. is 
le белгі Card m и 


нили hà domo - баш 


Print Wheels & Ribbons 


TO PLACE YOUR ORDER CALL: 


ТЕ! ЕХ 
697120 


TELEPHONE 
(714) 744-7314 
or write to; 


PALOMAR 


Computer Products 
910.105 W. San Marcos Blvd., San Marcos, СА 92069 | 


TERMS OF SALE: Cash cher? mone order hans ate i ribs 

ced) сай o pochase онну nm. цшәбей Frey us 

cations Phrase white telephone turke да cides and 
reborn det on гн card orders. Cafermid modems ада "a 
Uri. Абы paces ate tre prepaid under ! О В. 

ші Acted JE er ъһаприны e t| S. Pei ныд ard availablity A hi 

смт eheu җе 


SUNNY | LOW LOW COST 


POWER SUPPLIES 


FOR S-100, FLOPPY DISKS. 


KIT 1, 2 & 3 ror 5-10 R3 For Three 8" or S3 2 in 1 Ши for S—100 and 
бу" Disk Drives — two В" or Sv" Disk Drives. It fits 


most Disk Systam Mainframes. 
S-100 POWER SUPPLY KITS (open FRAME WITH BASE PLATE, 3 HRS. ASSY. TIME) " 
(TEM USED FOR ER @ - 9 Yar @ + 16 Wie @ - 16 Yde @ + W Ұдс SIZE WxDxH 


KIT 1 15 CARDS SOURCE — | = 19" х 5" х diy" 
KIT 2 SYSTEM SOURCE 25A — — 12° х 5" x 493" 
KIT3 DISK SYSTEM 15А 1А ЗА 14" х 6" х 4%" 


DISK DRIVE POWER SUPPLY "R3" REGULATED, OPEN FRAME, ASSY. & TESTED 


; ‚ 67.95 
+ SV @ 5А OVP -5V @ 1A - 24У БА SHORTS PROTECT 2 SIZES AVAIL. 1 19 dad к 6t” (D) x 4% (Н), 2) `8" (Wc 44” (0) x Sha’ (H) 
OPTION 1) REPLACE + 24V BY + 12V 2) FOR SIZE t ONLY, ADD + t2V @ 14 AT AN ADDITIONAL $12 00 

IDEAL FOR THREE B" or 5'a FLOPPY DISK DRIVES. SUCH AS SHUGART B01/851, SEMANS FOD 100-8/200--8 OR 100—5 ETC 


DISK SYSTEM PWR SUPPLY “S3” OPEN FRAME, ASSY, & TESTED. COMPACT SIZE: 10) + 6 (D} > 5 (H) 82.85 


REGULATED OUTPUTS FOR DISK ОЯМЕЗ «5v (& 4А -5V @ 1A, «24V (B ЗА (ОВ + e @ 4A) SHORTS PROTECT 
UNHEGULATEO OUTPUTS FOR $- 100 -BV @ 14A. + 16V (2 ЗА т. ) 
А COMPLETE UNIT FOR DISK SYSTEM WITH THE MAINFRAME CON 12 SL “or Sta DISK DRIVES 


POWER TRANSFORMERS (WITH MOUNTING BRACKETS} 

ITEM PRIMARY SECONDARY #1 SECONDARY 42 SECONDARY 43 SIZEWxDxH PRICE 

Wi mona 2 x B Vao, 18А 289, Саба aw zow x aw" 215 SHIPPING For each power supply $5.50 i 
110/120 2 х 8 Vac, 25A 28 Vac, CT, 3.5A Зм" x 4w'x2W" 27.95 M ты ы 
110/120 2 х 8 Мас, 15А 28 Мас, CT. 25А 48 Vac. CT,2A 3% х 4 х За" 2895 — 000 inCanade Са Residents add 6% 
110/120 2 х а Vac. ВА 28 Мас, СТ, 15A 48 Мас, CT, ЗА Зи" x З х За" 2295 Soles Tax | 
1107120 2 x B Vac, ВА 28 Vac. CT, 2А 3" x 3' кож" 14.95 


MAILING ADDRESS: SUNNY INTERNATIONAL SHIPPING ADDRESS: 


TORRANCE GA 90510 (TRANSFORMERS MANUFACTURER) 2212912 5. VERMONT AVE | 


О | ex sucoie (213) 328-2425 MON-SAT 9-6 TORRANCE, CA 90502 


DEC, SPECIAL SALE 
arm SAF MICROCOMPUTER PRODUCTS ON PREPAID DRDERS 


[CHARGE CARDS AND COD OR 60 AFT AVAILABLE Dv THESE OFFERS; 
$100 PRODUCTS 


XMAS SALE 
СОТА 8080 PROCESSOR PCBD | $32.95 
KIT (. 815585, ART. Hber 5% OFF OF ССВ AND SSM PCBO AND KITS. 


— CALIFORNIA COMPUTER SYSTEMS 


$100 
2032 32K STATIC RAM А & T. 


450 NSEC. $579.00, 200 NSEC. 5585.00, 200 NSEC.. 5629.00 (84-280 PROCESSOR BOARO TW OFF ОР WAMECO PCOS AND KITS. 

2116 16K STATIC RAM А & T. Т... 819845, ААТ . $269.95 WME: 

450 NSEC_$285.00, 300 МЕС. 520900, 200 NSEC 5329.00 УВИС 64 x 16 VIDEO, PEAD 53295 FAC. WAMECD INC. 

2065 64K DYNAMIC RAM A &T 0854885 «т. .. $153.95, АТ... 519995 BOAROS WITH MIKOS PARTS 

2200 5-100 MAIN FRAMAT .. .,.... 527955 

2423 FLOPPY DISC WITH CP/M 227 — .... 832995 | VOR 6A a 16 VIDEO, PEOD- . б с 53285 | MEM-3 32K STATIC RAM, PCBD. $36.95 

2802 5502 PROCESSOR A & T ......... 526295 RE - ! KIT LESS RAM $9595, AST $135 95 

2010A 280 CPU AAT.. . . . $249.95 ИВЗ 80 CHARACTER VIDEO 4MHZ 

IIDA 4 SERIAL 1/0 AST... 2007 915 KIT ‚ — 834585, AST $425 95 Cfü-2 280 PROCESSOR, PCED 53245 

2718A 2 SERIAL 2 PARALLELAST .... .$30595 UPGRADE RAMS FOR V8-3 $42.00 KIT LESS ROM . 510995. AGT $149.95 

272044 PARALLEL A B T... oe . o. ‚521495 

104 2 PARALLEL, 2 SERIAL, PCED , $3295 | ЕРМ-2 16K/32K EPROM, PCBD...... _ $3295 

тт 000000 WW ,.,, $99.95, SOLDERTAIL , .. 52895 KIT $155.95, АВТ $19495 |  KITLESS ROM... — 58595 ААТ, , 59995 
APPLE PRODUCTS e, A E т ам sasas | ҒЫ FRONT PANEL РОО 54850 

7144 12K ROM/PROM . . .... 4, . 56850 Lays y dg 2. . $14485, AST 5184.95 

74244 CALENDAR/CLOCK. ___...... 2 810695 И8-10 16K STATIC RAM. 

74404 PROGRAMMABLE TIMER... .. .. ‚..,5$9350 КТ. . $298.95, A & Т . .,$33895 | 070-1 8080 PROCESSOR, PCBD $29.95 

7470А A TO О CONVERTER tees ced . $105.85 APPLE PRODUCTS KT .. , ‚ $8095 ААТ $129.95 

7110 ASYMC SERIAL ........ - 2... 512505 (MBF? 13 SLOT MOTHER BOARD, PCBD 539 95 

TTIZA SYNC SERIAL... ........... .. 815395 " —— С” yi d «ае KIT. ..-- 59595, АВТ 5135,95 

11204 PARALLEL STANDARD ........... .... $9895 - 00. GJ 88 

71208 PARALLEL CENTRONICS.... .... _- $98 95 AID SERIAL 1/0 a eee 

78118 ARITHMETIC PROCESSOR insi: ЖЕГІ: KIT L2 . 88705, AAT . ... 99795 

781156 ARITHMETIC PROCESSOR W/ROM. . _. 8342. АМЕ PARALLEL 10 Р 

75004 WW BOARD. _.,.. ‚. $2295 КОМО САМ, „40195 АИИ САВЫЕВ), ав | UM По MARWEDPARTG КН 


7510A SOLDERTAIt BOARD тыр” -+› . $23.95 


OTHER SSM PRODUCTS ARE AVAILABLE. иекке 
CALL FOR PRICES. LARGE SELECTION OF 13 TTL AVAILABLE, 


| : = PURCHASE $50.00 WORTH OF LS TTL AND GET 10% CREDIT 


TOWARD ADDITIONAL PURCHASES. PREPAID ORDERS ONLY. 
MONDAY-FRIDAY, 8:00 TQ Po. 100 ТО 5:30 


THURSDAYS, 8:00 TO 9:00 P 
(415) 728- 9121 
Р.О. BOX 855 е EL GRANADA, СА 94018 
PLEASE SEND FOR IC. XISTOR АМО COMPUTER PARTS LIST 


SOFTWARE 
2610 CP/M" MACRO ASSEMBLER ON DISK. ., 376.95 
26820 CP/M" SYMBOLIC INSTRUCTION DEBUGGER. . _ $64.25 
2630 CP/M" TEXT FORMATER , , ..... ~ | --$6426 


мр VA м MASTERCRAREE Send account number, метка number, 
2640 СР/М" BACKGROUND PRINT UTILITY, ,,. 542.95 aie dommes ee н — es 


past paid en U S. it you ме no] 3 пора Синти. pase vss cage castus s chacá т 


GOJI money order Огыт Mert well te А Талан delay Tor Checks to гем Cali 
residents add 635 (an Money Баси 20-day биатан e cannot accepi мішттегі С 
{hal haye been soled to Paces kuljet? to Charge without noer 818 siehe order. 
$1.38 міса charpa en олім? із ao E10 00. 


OTHER CCS PRODUCTS ARE AVAILABLE 
GALL FOR PRICE 
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BARE BOARD SALE $19.95* 


LIMITED OFFER 


Z80 MICROCOMPUTER 6502 MICROCOMPUTER 
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single board computer. Single 5 volt power sup- 
ply at 300 Ma. Two independent 8 bit I/O ports 
with handshake lines. RC controlled 2MHz 
clock. 


Complete documentation. VO Шбәв use 50 ріп 
edge connector dala and address lings are not 
accessible. Mod. for 2532 is Tncluded. EPROM 
is not included. 1K RAM, 2K EPROM, 2 I/O 
ports. 


80-280 Азѕт. а $129.95 
80-280 Kit, $119.95 
80-280 Ваге Воага 


А-О and О-А on one board uses 2 16 рїп DIP 
connectors for data and phono jacks for analog 
МО. A-D conversion time 20us D-A conversion 
time Sus. 8 bits wide Latched data and strobe 
lines. Single 5 volt 400 Ma. power supply. 
Designed for speech. 


79-287 Assm. 
79-287 Kit 
79-287 Bare Board 


$79.95 
$59.95 
$19.95 


| 
6502 MPU, 6522 VIA, 2716 EPROM 2114 RAM 
single board computer Single 5 volt power sup- 
ply at 400 Ma. Two independent 8 bit ИО ports 
PES lings. ВС controlled 1 MHz 
clock, 


©бїпр!еїө documentation. 1/0: ings dse 50 pin 
edge conneétór-data and addréss lines are not 
accessible. Mod. for 2532 15 Jncluded. EPROM 
is not included. 1K RAM, ЁК EPROM, 2 I/O 
ports. 


60-463:Assm.. $110.95 
80-153 Kit $ 89.95 
80-153 Bare Board $ 19.95 


6522 APPLE ІІ INTERFACE 
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Two 6522 VIAs on a single board for the apple. 
Four Software programmable 8 bit I/O ports 
connect through 4 16 pin dip sockets. Interrupt 
Jumpers for IRQ and NMI. 4 16 bit timers. Inputs 
and outputs are TTL compatible. 


79-295 Assm. 
79-295 Kit 
79-295 Bare Board 


$69.95 
$59.95 
$19.95 


i. JOHN BELL ENGINEERING, INC. 


ALL PRODUCTS ARE AVAILABLE FROM JOHN BELL ENOGINEERIMO * Р.О. BOX 338 г REDWOOO CITY, CA 94064 


ADD SALES TAX IN CALIFORNIA е ADD 5*5 SHIPPING & HANDLING 3% FOR ORDERS OVER $100 


SEND FOR CATALOG 


(415) 367-1137 


10% OUTSIDE U.S.A. 


Circle 144 on Inquiry card. 


FLOPPY DISK DRIVES CPU 


ЗРЕЦАЦИИНИ QUME DATATRAK 8 
Virtually the industry standard. High quality/ 
reliability. Full featured, double sided, double 
MEMORY 


CCS 2065 64K dynamic 
| CCS 2116 32K static 


TANDON DOUBLE SIDED, DOUBLE DENSIT Y MINIS 
TM100-2....48 TPI (500 KBYTES) 
Compatible with Northstar, Cromemco, TAS-80 


TM100-4....96 ТР! (1000 KBYTES) 
Compatible with Zenith, Heath, etc. 


$4850 


NEW !!!! 
Qume Sprint 9 


— қар d ды DAISY WHEEL PRINTER .. $2395 
CONTROLLERS me Ра ^ ru i hr 45 CPS, RO. Available in KSR version. 
Tarbell singie density kit „з NE ER . dii: is Call for further particulars. 
Tarbell single density А & T "ab y LM Ribbons: $125/case 
CCS 2422 w/CPM 2.2............ lo DOE HP V mme 
Godbout Disk 1.............. e NEW ІН! : | 
MDA МХУ-21 151-11 controller (RX-01, RX-02 compatible) ..,..... ABM 85 Video Terminal.. $ 895 
— Detachable keyboard 
MISCELLANEOUS Cable Kits 2drives...... — Televideo 920, ADM 3A compatible 
2 Disk drive enclosure 3 drives — High resolution green phosphor (23 МН2) 
[fits Siemens, Shugart, Qume) 4 drives — Extra muiti-bus or 5-100 slot for stand-alone 
CP-206 power supply Diskettes ss $39/10 — ds $69/10 capability 


(powers two floppies} Terms of sete: cash or checks, MC/ 


к | VISA. Min. order $25. CA residents | 
Mini-Enelosure with power supply Electrolabs adc G tax Prices subiecto change 


1 drive . Nh. ni o с 
2 drives РОВ 1608, Palo Alto, CA 94302 (415) 321-5601 n а и И goods subject to 


m g ge 
TERMINAL 1.8 "ene. 


« Feather Touch Capacitance Keyboard 


• 60 Key Standard ASCII 
PLUS + Hex Keypad 
PLUS -- 8 Special Function Keys 
PLUS + 20 Screen Editing Keys 


е SOROC Type Screen Attribute Set 


* Half Intensity 


COMPUTER 


* B Slot S-100 


* 64K Dynamic Ram INCLUDING CP/M2.2° 
* 4MHZ 2-80 


• Serial Printer Port (150-19.2K) WITH: 8" SS/DD Drives Only $2850.00 
* Double Density Disk Controller 51/4 m SS/DD Drives Only $2700.00 


| * Programmable Baud Rats CALL FOR QUOTE ON DIFFERENT DRIVE OPTIONS 


CP/M2.2 is a TM of Оа! Research Inc. 


* Programmable Keyboard Set 
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PRINTERS” 


ігі = MICRO 
9x7 Dot Matrix ...$450.00 
е C-ITOH Comet Il. ..$810.00 
132 Column Printer SA LES | 
9х7 Dot Matrix | 
e G-ITOH Star Writer ° 11 EDISON DRIVE * NEW LENOX * ILLINOIS 60451 
Call for best price CALL TOLL FREE: 1-800-435-9357 « MONDAY thru SATURDAY 
(ILLINOIS RESIDENTS CALL: 815-485-4002) * 8:00 a.m. to 6:30 p.m. 
3 —= + = -— . - $470.00 TERMS: Prepayment — C.O.D. up to $100.00 — M/C Visa 
. CALL $5.00 Processing and Handling added to each order PLUS 
e Anadex 9501 ....$1,235.00 Shipping Charges. 


Graphic Printer 


Please allow personal check to clear before shipment 


TERMINALS 


Televideo 910 — $575.00 
* Televideo 912C — $665.00 
е Televideo 920C — $740.00 
е Televideo 950 — $950.00 


* Ampex Dialog 80 — $895.00 
e Zenith 719 — 


California 


| - 
| PRODUCTS 5.6 


үле ел CPU Serial Cable 
Only — $30.00 
e 2810 CPU 780 CPU 
Only — $250.00 Oniy — $250.00 
e 2422 Dsk Cont DP Dsk Cont 
Only — $319.00 Only — $275.00 
e 2065C 64K y 
Only — $510.00 | ° PP 84K 
Only — $620.00 | * 32K (Kit 
DISK DRIVES . 2718 2x2 Only — $250.00 


Shugart 400's 


МР! В-51 — 


CHIPS 


Z-B0A — $6.95 
2-80А SUPPORT 
CTC — $5.55 
SIO — $25.50 
PIO — $6.50 
DMA — $15.00 
2716—$6.75 
2708— $3.95 
4116— $2.50 
2114—$2.75 
2141— $4.00 
(INTEL) 


S-100-CONNECTOR 
SOLDER TAIL $2.50 


$-100 CARD EXTENDER 

(Gold Contacts) $12.50 
ж CALLFORFULL ж 
* LINE OF SOFTWARE ж 


Shugart 801's — 
Shugart 851's — 
Qume DT-8's — 


Tandom 5% — 


ж SPECIAL ж SPECIAL ж SPECIAL ж 


Power Supply and Cabinet 
Tested and Assembled 


Zenith 


Only — $305.00 | 
$395.00 е 2200A inu row ка 4 
n y d к Жы қ - 

мра e 2501 nd ^re $1 — MOD (КІТ) a _ 
$540.00 — 5106.00 | $199.00 6 ғ - 

m atn ° РШ Tm stati о аг ора Complete 5:100 12 Sict Maln Frame. Ample | 

— ы с ain FT. s 

$255.00 |. 2520K Extender Board | Әле power win reguiataa power fr” 
$255.00 Only — $52.00 | Four nours to build. (6 conn. Incl., iess (ала) 


DUAL DRIVE | “ 

SUBSYSTEM; | 
emp &. f data systems d 
$995.00-3 or Mora 2599477801" Quality Affordable ү! 

| чыташ Microcomputers ` 

$245.00 wino Drives p 

Tested and Assembled 789ЕРА.............. жан-жа $2,150.00 
$1,295.00 2-QUME DT В T. 970. 


247 BA Dual 8 Disk Unit.......... 
Expansion Interface .............. 


IN STOCK!!! CPIM® V.22for289.,.... c TP $140.00 
ж CABLES ж BASF FLOPPIES 
BOX OF 10 ONLY: 
—R3232 made to 


5'A" Soft 5500 


order ptit $2 
—50 Pin Ribbon 5%" Soft DSDD 
a o. NEED $165.00 cable w/connectors й ex 
AUTOGAT ......... $235.00 | —34PinRibbon m 
APPLECAT......... $350.00 cable w/connectors 8" Soft DSDD 
SUPERMIKE ........ $11.50 Call for Prices — $50.00 
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MSI-8085 
Complete System! 
А totally integrated system complete & 
ready to run. Nothing Else to Buy. 
List *5937* 


Special Introductory Price 


discounts 
54950 i. 
Dealera inquiries invited 
features: 
8085 Based Computer with 64K 
Memory and 3 Serial AS-232 Ports 
е0џе! В" floppy 1 Meg Storage 
e120 CPS 132 Col. Matrix line printer 
080 x 24 Crt eCP/M* includes manual 
eMicrosoft Basic* includes manual 
Full Accounting Software with sources 
For full information call: 


618 277-7990 


MAYBERRY 
SYSTEMS, INC. 


1710 Boul Avenue—Belleville, iL 62221 


RAMAGANZA MULTIBUS SALE 
100+ир SBC 86/12А $1500 
65 58С 80/30 9450 
А SBC 604 or 615 $85 
4164 А BLC 556 $150 
2114 (450) BLC 60/11 $475 


2114 1300) d SBC 204 $475 
Much mora in stock, 
We Buy/Swep/Sell 
Multibus and other 
computer gear. Sand 
for brochure. 


4044-25NL 


to prior sale & prices. Can be changed 
without notice. MC/VISA O.K. 
Add 2% far shipping/handting. 


Nota: We have a large qty of commercia! 


video equip. for sale (rafurbished!. Send 


for complete listing. 
The Communicator р “a 


Call or write for discount on software. 
EMPIRE SYSTEMS CORPORATION 
18604 Rolling Acres Way 
Olney, Maryland 20832 
774-7330 948-8588 


Prices subiect to change 


Oracle Electronics 


& Trading Co., Inc. 
2257 Mora Drive 
Mountain View, CA 94040 
(415) 061-4920 


Circla 238 on Inquiry card, 


LABELS 


Circle 152 on inquiry card. Сігсіа 318 ол Inquiry card. 


DRV ELECTRONICS 


FLOPPY DISK DRIVE SYSTEMS 


CANADA'S No. 1 DISK DRIVE 
CENTRE 
Personal Computer Users— ТВ8580 


FOR UCSD PASCAL* SYSTEMS 


$125 - DISPEL*** — your spelling 
woes, An interactive spelling 
corrector with on-line word 
look up, and dictionary 
maintenance. 


DRV Electronics Offars 


B MP Drive 51 with power supply & case. Can 5499 
Регеот Doubt |і Can $250 
Percom баш берага Can $48.95 
Patom Drive Kite for Modal Ill аныз avaiable. 

Full Warranty, Complete repalr service 
immediata delivery on all mall orders. 


$75 - INTELLECT-UL** LISP — 
Complete LISP interpreter. 
$1000 - POBASE*** — Entity 
Relational Data-base. To be 
released soon. Info. available. 


15/16 x35" white pressure 
1 up - pin feed sensitiva 


PRICE INCLUDES SHIPPING 
Packed 5M рег box - Min. order 1 box -814.95 
Check with order - Mass Residents add 5% Soles Tas 


и. 


Auihonzaód Percom 
ОР | Daeler and Service Сатіте 
ELECTRONICS 


15106 - 40TH AVE., SURREY 
B.C. CANADA V35 4N7 qM) 576-9535 


[ОТС Inc. 
910/Sully / Laramie, WY 82070 
*Trademark Regents University of 

Calif. 
**Trademark А115 Inc. 
*5 "Trademark [OTC Inc. 


(307) 721-5818 


Р.О. Box 103, Randolph, МА 02368 
Telephone: 817-963-7694 


Circle 133 on inquiry card. 


SorrWanE 


Circle 201 an Inquiry card. 


256K RAM 


DOT MATRIX PRINTERS for 5.100 bus. Meets IEEE 696 


SUPER DISCOUNTS ON 


| MX-BOF/T 2%» NOW 
MX-80 о IN 


MX-100 `oe STOCK | 


We also stock direct connect cables for 8 


TRS-80, Apple, Atari, Pet or RS 232 
CALL TOLL FREE 


1-800-344-7493 


In CA and for service (209) 667-2888 
| GRAPHICS ROM'S | 
{ тһ AVAILABLE 
(fis Care Voie ыз — | 


Circle 231 on inquiry card. 


APPLE, PET, ATARI, TRS 80 


е BUSINESS * GAMES 
е EDUCATION 


You know there is an alternative 
to Retail Software Pricas. We offer a 
fast, easy method of buying quality 
software at excellent discounts. 
Your software needs are our only 
business. 

Circle reader service numbar for 
our current catalog. 


Software Supply Corp. 
P.O. Box 24322 
Tampa, Fla. 33623 


(813) 877-3851 


Circla 383 on inquiry card. 


standard. Full paríty, either 8/16 
bit data path. Includes 
acknowledge line for use with 
asynchronous processors, such 
as the MC68000. Plus many 
more advanced features. 


200nsec standard, 150 nsec 


optional. 


$3795 


OEM pricing avaliable 


Emplrical Research 
Group, inc. 
PO Box 1176 
Milton, WA 98354 
206-631-4855 


Сігсів 154 on Inquiry card. 


ELECTRONICS 


Same бгу shipment. Fest line parts only. Factory 6990. Guarsneed 
money back. Quality СҰ and И! components at factory prices. 


INTEGRATED CIRCUITS 


Qu 


Р.О. Вох 4430X 
Santa Clara, СА 95054 


(408) 988-1640 


Phone orders only (800) 538-8196 


Will calls: 2322 Walsh Ave. 


FULL LINE ALL PARTS & COMPUTER PRODUCTS 


Ma пиш орою Sp дю sg pme ая 
‚МИЙ 11 с? ію жкһімі US i 
отш [Г i кк RE 
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ш ош gm dieo асты 
b ің мшш wa 
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B ELECTRONIC SYSTEM KITS 


280 Microcom 


utar 
t& bit VO, 2 MHz Ж RAM, ROM Bread- 


бе 
for up tn BK of EPROM (2708, 2758, 2716 or TI 
2716) and i; fully socketed. EPROM сал ba used 
for Ihe monitor and Tiny Basic or olher purposes 


marnory there ore two 5-100 siots fot static RAM | 


OF v«teo boards. Also а IR Super Monitor version 
2 with video diver for tul capabfty display with 


Tiny Basic and a video interface board. Parallel 
WO Ports $9.85, AS 232 $4.50, TTY 20 ma VF 
51.95, 5-100 $4.50. А 50 ріп connector set wah 


Appia Peripheral Kils 
SERIAL 10 INTERFACE 0 to 30.000 baud, 
D TR , input & output fram monitor ог basic, oF 


АЛК Super НОМ Monitor 570.95 is avatable as an 
оп board оюл in 2708 EPROM which has been 
preproprammed with а proqium loader/editor and 


board space Excellent Int contro! Bare Board 
$28.50. Full Krt 599,00, Monitor $20.00. Power 


use Apple as intelligent terminal, Bd only (P:N 2} Эу Kil $38.00. Tiny Basic $20.00. atror checking mulli lit cassette read/write ribbon cable is availabe at $15.25 kv easy pom- 

ее {РН 2А) $51.25, Assembled (P/N Modam Kit $60.00 ха ee cassette file) another у, Ба -n iho Super EH and the Super 
м м тл indiudes герен Save à OR 

PROTOTYPING BOARD (PN 7907) $21.95. № 5:2 Gf ie ан. ong answer Мо tuning песе. | readout, flock more capably and video graptes 


| sary, 103 300 baud 

acoustic coup sa plans E. Bd anty 
$17.00 Article in June Rano Electronics 
60 Hz Crystal Time Base КИ $4.40 
Converts digital clocks (rom AC ling frequency to 
crystal time base. Outslanding accuracy. 


Video Modulator Kit $9.95 
Convert TV set into a high далу monitor w/o 
alfecting usags. Comp. Ей меш insituc 


Rockwell AIM 85 Computer 


PARALLEL TRIAC OUTPUT BOARO 8 triacs, 
pach can switch 110У GA loads, Bd опу (P/N 
210) 519,20, Kit (PN 210A) $118.55. 
OPTO-ISOLATED INPUT BOARD 8 e ‚ Сал 
be driven from TTL logic, Bd ому (PAN 120) 
№ 515.65. Kil (P/N. 120A) $68.95. 


lnlortace Kis 

SERIAL PARALLEL INTERFACE — Bidirectiongl, 
Baud rales Кот 110 to 19.2K, sw selectable 
роіагкү of input and output strobe, 5 10 B data 
риз, 1 ат 2 stop bts, panty odd ог even от none, 


DE cd age apum dt 


diver wi блато cursor Break points can бе Минг Аны бору Беби 


used willl Ire reperter save feature Ip isolate pii: 


Quest Super Basic V5.0 

А new enhanced version of Super Basic now 
avállabie. Quest was the first company wertdwidg 
lo ship a tull siza Basic for 1802 Systems. А 
complete tunction Super Basic by Ron Cenker 
өкімін) flxating раш capability wih эсеп! 
nolalion (number range > 1 ЕЗ}, 32 bal integer 
+7 Denon, тийїї qim arrays, ring arrays: Siting 


Co N-Talk by Volrax 

Text to speech synthesizer wilh untirmited wocabu- 
lary, buill-in tea tọ speach algorithm, 70 to 100 
bMS per second speech synthesizer, 952320 
interfaca $369,098. 


1802 16K Dynamic RAM Kit $149.10 
Eepandabie to 64K Hoden retresh wiclocks up to 


all characters contain a si» bit, -5 А - 12V : тапцинайпп cassette ІЛ) save and load, бав, | 
required. Bd anly (РІА 101) $13.85. Ки (PN ы so улу егы рин Z0 chor, arae. fg dela and machine language programs, and over B s поо ш е АВ 1 БЫ, 
101A) $42, marc depky ROM montar, fully expandable 75 siptemarnis, functions and. operations Super Monitor Ми Source Listing £15.00 


Яб-212 ТТ. INTERFACE Bidirectional, te- 


New improved fagier version includi 
2124, КИ (PN 232A) $9.95. 


5419.00. AK vernon $449.00 ak Asyembler number and exsentially unlimited vari 


quires = $35.00. BK Васю Interpreier $08.60 


А5232 20mA INTERFACE Вилли. 20 ре sa рони 3N 2A zay Saf AO an exclave user expandabi command Muhl-vatt Computer күттү 
$14.95. assem in frame $59.00. Molded piasne Born and Paras 10 routes included Samp. iay Samp - l2vopton =5v = м 


ү ja М both АМ &5 and) power supp 


E IN ой АЙ) ey laled Basic КИ 5.85. Kit with chasse 


hardware 551.95. Add 55 00 shipping Kil 


Super баіс on Cassette $55.00. 


PROM Eraser anda 


Will erase 25 PROMs in 15 mines. Онтун, with, ісе. өле assem 3859,00, 4К 3579.00. g ra ' 
assembled. 25 PROM capacity $37.50 (міл ABSA- 5000 AIM 65/40 w/16K НАМ and тәпһог коз TUDIN. энип cus ны 
timer 568.50) 6 PROM capacity 0®НАЛЛ ver- № $1295.00. RAM Board X) (16K, $195) (32K M Super Шат 13100 Video КИ 5129,95 


х 192 high resolytion colar 


$215] VORA) Video trtertioc КИ $119.00, ЛАТ 


sion $78.50 (with mer $188.58) 


graphs rhe — " display modas computer № ЕЙ r Adaptar КН $24.95 
NiCad Battery Fixer/Charger Kit Enmipled Memory mapped IK RAM expand- № Plugs in т roving Super Eli 44 
Opens shorisd cells that won t hoid a charge and able io 6X 5-100 bus 1807, BOBO, 8065, 280, eu hi he d ami aq 22 ys 
{һеп charges (hem up, all mm one kit желігі pasts eic Dealers: Send (ог excellent iupra. e Я ph rtr low address displays, stale 
and instructions 59.55 № board, bond with 3 connectors $22.95. program. and mode LED's оріиизі $18.00. 


TERMS: $5.00 min. order U.S. Funds. Calif. residents add 6% tax. 
$10.00 min. VISA and MasterCard accepted. 51,00 insurance optional. 
Shipping: Add 5%; orders under $25.00—10%. 


FREE: Send for your copy of our NEW 1981 


QUEST CATALOG. Inciude 38e stamp. 


BYTE December 1981 505 


Circla 360 on inquiry card. 


Convert your TAS-80 into а 
DEVELOPMENT SYSTEM 


2-В0 In-Circuit 
emulation and 
EPROM/EEPROM 
programming in 

a single compact 
unit. >» 


Debug stand-alone 


systems with 

program in 

TRS-80 RAM, | 

then copy working program into PROM 


Only $329 including personality module 
for 2716, 2516, 2758, 2508, 2532, 2816, 
2808, 48016. 


ORION INSTRUMENTS 


172 Otis Ave, Woodside, CA 94062 
(415) 851-1172 


Circle 323 an inquiry card. 


ANALOG @ DIGITAL 
DIGITAL € ANALOG 
CONVERSION MODULES 


SOFTWARE 
GAIN м 


кетерін and hald атр ағ 
опеки ела 


$100 рабы 


rar additional details about the AD-TDO-4 and orner 
fine California Data Corporation 100% individually 
bested. підп reliability products, circle the reader 
service card number із 
write of call us 


CALIFORNIA DATA 


CORPORATION 
3475 Old Conajo Road, Suble C-10 
Newbury Park, CA 91220 
(805! 498-3651 


Circle 51 on inquiry card. 


PLOTTING SOFTWARE 


Calcomp cornpatible, for 
апа HIPLOT with 


FORTRAN, and BASIC | 


* 
TWARE-z 4” 
ni 


Clrele 155 on inquiry card. 


below or for faster response 


JM scotch ^ 


Buy the finest in date recording 


products from your DISHOMMECTION, 
Price / 10 


SYA бек Wor i6 hod). $ 277? 

B' (еш side / dansity) 27 = 

B^ (езет wl. density) 40% 

B" lcgi. side, dhi, density) 35% 

8 (ей side dbl. density) 40% 

MC or VISA, odd i” 
* Postage and headling Included 


" Send check, MO, MC or VISA № 


DISKONNECTION 

РОВ. 538 

Mpls. Minnesota 55440 
612/871-1677 before noon CST 


Circle 130 on Inquiry card. 


CP/M" Compatible 
$GOLD DISKS 
2-80 Software 


2-80 Disassembler $1 75. 


creales assembly language source liles 


$75. 
ppd 
unique text file word processor 


Bower-Stewart 


& Associates 
POST OFFICE BOX 1389 
HAWTHORNE, CALIFORNIA 90250 


E-Z Text 


213 / 876-5055 г XX 
Trademark | 
Одна Hasearch Qo 


типа BIH will Е 
emi нына сіз иша | 
пища эш 47191501 2700080 
Hara MODA сыла мою 


nasa жине онна азнав 
ШШ. Ж Ж. ПЕ тиі 


H? 

HE piir 40221299 OCA VR | 

НФ хл Dee? Ghita 12570406 

за utes pnt она 310668 

алла Pad [te 2 | 

Ийе илме "ront дигә Олд 

HMORB 317888 610066 сї MEE 

ЦЕ B UNIES T MT 
PoE 


намы хасан 42000006 ne ішіп 
HIQIAR MASS ішін RIH 
MAS 30893 CEE «агпва 
MOMS миа оқша оғын 
19010 наш жог сив ач 
DIM Mas ANGE MB 
ма ря ЩИ — 


ADO 61.00 SHIPPING 
CAL RES. ADD 5% SALES TAX 
FREE OSCILLATOR SCHEMATICS 
WITH ANY ORDER 
QUALITY COMPUTER PARTS 
9,0. BOX 743 “ CHATSWORTH, СА 81311 


Circle 356 on ingulry card. 


i00 РЕМ MRIs, | 


FULL ELIZA FOR YOUR MICRO! | 


AT ГАЗИ А FULL IMPLEMENTATION ст the ongin ELIZA 
GHAM и пел кіммін bo тул on your птар met 


Cremied ні MET in 1008. ELIZA has басота Шш word e meet 


— bni Мын ramas яға oleo МУВИ у арла 


Оқыта іс нол ол & larga тынны ELIZA Ман Гый been 
Undridebla id pari! cingula CINE азын in gredi surgat 
crar vara lacking the вор тынан which made Sw orginal | 
program во eaciping 


Мон, our iw mieconmpulsr vanaion рар tw FULL poser 
ard iare of apemon of it angen) но Бинур offend at the 
WD Duolory price oi іу 625 Агыз И pou eant to And out how аға 
dnas М [or leech har ю do more) we тей! invade the compie 
Boute FIORIRE ior onty E20 ны щий 


Об yout со ути Ві ALA today вчи poy Naseer MGR wonder | 
[© ipod eter you. ^er someone зау “Салу іміз ес what быз 
compu of yours cad ettualty dol 
ELIZA № AVAILABLE JN THE FOLLOWING отек FORMATS. 
1 Tei бы Шы да СҰРЫ Бо OO muera 
ША мы ELIZA COM - for Vac roan (ABICO Бома 
z нии -іс Жолла 
НЭ пи ELIZA COM - adu E78 ter Sheree: БАЗИС Бола 


Ж Finch ке АҚ Appin и м Sep ROM ont DOS 13 
$28 М» Меола Fite - кєм] do Шренк Баала 


ARTIFICIAL INTELLIGENCE RESEARCH GROUF 
901 MONTH LÀ JOLLA AVENLIE 


бунат 
RAM, CPM 22 > ШРМ" 1 +, 


Z0 FORTH WITH нылып БҮБТЕМЕ CROSE-COMPLER. 
Estandhmaxtdy ine FONTH Е iacomplée cn a hoak 
GbA^puhr (or а сынын lenge! сотан, genae Тымытагыа® 
сода, репице FON abia соде wh Hohia ped еч SUDOQUIE 
Toren radsrancing bo any word or uei Producen Миы! ma and 
1100 of имамы? учын 107 paga manusi Жумат require 

танга ай fos 2-80 FORTH ме £190.00 


мм FORTH acm bna dior. screen sd, ырен, and 
uus. Шым ыма СОРҒА campania 
тей vioraQe. 
ALAM, and CPPA-BA operating пума 
—— TEST FROQORAM PACKAGE io 2-0 ауапатта Мор 
matay, П ы сі pm and (eminet inate өніп all souma 
соба намо 355 00 
AR aottuare Шығымы on gighi-ineh Бой seqtored single Defaity | 
савам мна Prices ысын Бу iw ht Clase се UPS within USA 
pisei үте «itm itin эчен: nto 
жасмин (СҰМ nod ЫРП аға aphid irdertasat o! Она! 
mm енеке tii adam el Diog, inc) 
Laboratory Microsystems 
4147 Вавіһочеп Sirast 
Los Angeles, СА 90068 
(213) 380-9292 


Сігсів 216 on Inquiry card. 


$09.95 


т ШИЕВ мілт ARAB E Вал риги тта ТЫШ уйла ам) 
yen 


PLS 
e ТААМ БАЕТУ ИЧТЕН ОСА CH ОРТ ADD kate 


THE BEST 6809 SINGLE GOARD COMPUTER AVAILABLE 


ay FIC te 
Lm расе: $389.00 
FOR THE 55-65 and 6100 Bust 
ASSERR ЕП TESTED. 48 HOLD Ui. 20 Вау мауына 


тиис él ыты 


WE ACCEPT vA VLA ETE ACARO COD сл 


PHONE ORDERS (505) 971-0967 
LOGICAL DEVICES INC. 


Bro АМА) ПАЙИ BUD = FT LAUDEBDACE FLINGA 1911! 
ADD AIi muPPIHT GHI CERO Dal PIRA 


Circle 225 on inquiry card. 


ALL SALES ARE MADE SUBJECT TO THE TERMS OF OUR 90 DAY LIMITED WARRANTY. A COPY OF THIS WARRANTY 13 AVAILABLE FREE, ON REQUEST. 


DIGITAL RESEARCH COMPUTERS 
(214) 271-3538 


32K S-100 EPROM CARD 
NEW! 

ЕТІТІШПЕ 

mi T 


4 $79.95 


KIT 
USES 2716'5 
Blank PC Board - $34 


ASSEMBLED & TESTED 
ADD $30 


SPECIAL: 2716 EPROM's {450 NS) Are 59.95 Ев. With Above КИ. 
KIT FEATURES. $ Any or oll EPROM locations can be 


— + e^ d MUR = ГИЙ = — 
: "m 8 ра 


1 Uses *5V only 2716 (2Kx8) EPROM’s disabled 

2 Allows up lo 32K ol sofware on (na! B. Double sided PC board, sotder-masked, 
$ IEEE 5-100 Compatible gilk- screened 

4 Addressable as two independent 16K 8 Gold plated contaci lingars 


blocks 10 Unsetocled EPROM'z automatically 
Я Cromemco өзегі бегі or Northstar bank powered down for low power 
зева, 11. Fully bultered and bypassed 


. On Брага weit state circuitry Н needed . Евву and quick to assemble 


PRICE = 


GEA: | 


«IT FEATURES 
1 Arkdreskabie a£ four separate AK Blocks 

2 ОМ BOARD BANK SELECT сисшну (Cre 
mamta Standard!) Allows up 1а 512K an tine) BLANK PC BOARD W/DATA-$33 
3 Uses 2114 (450895? dK Statie Rams 

4 ON BOARD SELECTABLE WAIT states LOW PROFILE SOCKET SET-$12 
$ Double sided РС Board, with soidec mask and SUPPORT IC'S А CAPS-$19.95 


yik screened учти] Gold pleted contact bngers 
ASSEMBLED & TESTED-ADD $35 


6 АП address and daia lines fully Gullersd 
OUR #1 SELLING 
RAM BOARD! 


7. КИ meludas ALL paris and sockets 

6 PHANTOM із jumpered іс PIN 87 

B. LOW POWER under 1 5 amps TYPICAL trom 

[ha 48 Vor Buss 

10 Blank РС Вова can be populaied as any 

mullipla af 4K, 

Al Inst, on S-100 Board that enieashes ihe [ul power of two 

unbeik able General instruments А Y 3-89 10 NMOS computar COMPLETE KIT! 

sound IX. Айоуя you undar total computer control to $ 95 

genermie an infinite number of special sound effects for 

games of any olhar program Sounds can be called in BASIC, 

ASSEMBLY LANGUAGE, elc. (WITH DATA MANUAL) 
KIT FEATURES: ж - - 

è FOUR PARALLEL МО PORTS ON BOARD BLANK P 

« USES ON BOARD AUDIO AMPS DR YOUR STEREO BOARD W/DATA 

¢ ON BOARD PROTO ТҮРІМІЗ AREA. 531 

ь ALL SOCKETS, PARTS AND HARDWARE ARE INCLUOEQ. 

+ PC BOARD 15 SOLDERMASKED SILK SCREENED, WITH GOLD CONTACTS 

+ USES PROGRAMMED 1/0 FOR MAXIMUM SYSTEM FLEXIBILITY 

Both Basic and Assembly Language Programming examples oro included 

SOFTWARE: 

5СІ 15 now available’ Our Sound Command Language makes мпп Sound Effects programs 
a SNAP! SOL aisso includes routines lar Aegisior-Examing-Modify, Memory-Examing-Modity 
and Play-Momory. SCL™ is available on CP/M" compatible Фак! or 2708 ог 2718. Dixketie - 
624.95 2708 - $18.95 2716 - $29.95. Dnkkette includes the source. EPROM'S are ORG at 
EO000H (Diskette la В Inch Бой Sectored) 
4K STATIC RAM 
National Semi. MM5257. Arranged 4K x 1. *5V, 18 PIN DIP. А 
Lower Power, Flug In Replacement for TMS 4044. 450 NS. 
Several Boards on the Market Will Accept These Hams. SUPER 


SURPLUS PURCHASE!) PRIME NEW UNITS! 
8 рон $16 32 FOR $59.95 


we" 


R 
* TWO GI SOUND COMPUTER ICS. 
* EASY QUICK, AND FUN TO BUILD WITH FULL INSTRUCTIONS 


SPECIAL OFFER: 544-95 each 


32K SS-50 RAM 
$29900 KIT е: 


TTTTTTETTTTTTIT, 
ТТІТІТЕГІТ! ІТ 


For 2MMZ ТТІТІТ ппйппбап 
Add $10 ІТІТІТЕТТІГІГІ 
, 4 «ығ быс. mss p ыы: 
Blank PC Board rn | zi 
$50 ee re ne Ga 
= - 
For SWTPC Ai Last! An atfordable 32K Sistic RAM wiih tuli 
6800 - 6809 Buss 6809 Capability. 
FEATURES: 
Supporti IC's 1. Uses proven low power 2114 Static RAMS. 
and Caps 2. Supports 5550C - EXTENDED ADDRESSING. 
319.95 | 3. АН parts and воске Included. 
ан “йш Sel а. Dip Swilch address select аз a 32K block. 


5. Extended sddreasing can be disabled. 
8. Works wilh al) existing 6800 5550 systeme. 


7. Fully bypsesed. PC Board is doubla aided, | 
plated thru, with stk screen. | 


Fully Assembled, 
Tasied, Burned іп 
Add 630 


16K STATIC RAM SS-50 BUSS 
PRICE CUT! LOI AN RN 


FULLY STATIC! 


FOR 2MHz | | ЖШ % " Р т 
ADD $10 ae көмек ME UEM Зин 
KIT FEATURES: 
FOR pbi " Addressable on 16K Boundaries 
2 Uses 2114 Static А 
6800 BUSS! а a 
4 


Couble sided PC Воде Solde: mash 
pnd silk screened layout 

5 A‘) Pacts and Sockets included 

6 Low Powe Under + 5 Amps Тургві 


BLANK PC BOARD—$35 COMPLETE SOCKET SET—$12 
SUPPORT IC’S AND CAPS—$19.95 


SPECIAL PURCHASE! 
UART SALE! 


TR1602B — SAME AS TMS6011, 
AY5-1013, ETC. 40 PIN DIP 


4 For 510% 


$995 
EACH 
CRT CONTROLLER CHIP 
ЗМС «CRT 5037. PROGRAMMABLE FOR 60 x 24, ETC. VERY RARE 
SURPLUS FIND. WITH PIN OUT. 512.85 EACH. 


NEW! ОЛ. COMPUTER SOUND CHIP 


А\3-8910 Ах featured in July, 1979 BYTE! А funinsticelly powertul Sung А Music 
Genarator Porlect lor use with any B ВИ Microprocessar Contains 3 Tone Channels 
Meise Generator, 3 Channels of Amplitude Control 16 ӨЗ Envelope PenocConol, 2-8 
Ви Parallel ИО. 30104 Converters. plug much more! All in one 40 Pin DIP Super easy 
interface to Ihe S-100 ог olber buisses $11.95 PRICE CUT! 


Add $3 for 60 page Data Manual. 


tmm д аа r — жш = = dm am ыу е 


ЕТІТІТІТІТІІТІТ 
с попоповаеоивояне 


ASSEMBLED AND! 
TESTED - $35 


TERMS: Add $2.00 postage. We pay balance Orders under $15 add 75€ 
handling. No C.O.D. We accept Visa and MasterCharga. Tex. Res. add 5% 
Тах. Foreign orders (axcep! Сапаса) add 20% P & Н. Orders over $50, add 
855 for insurance. 


Digital Research Computers 


Р.О. BOX 401565 е GARLAND, TEXAS 75040 © (214) 271-3538 


"TRADEMARK OF DIGITAL RESEARCH. МЕ ARE NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE SUPPLIERS OF CPM SOFTWARE 


FREE! 


1981 
DISCOUNT 
ELECTRONICS 
CATALOG 
JOIN THE PAK! 
Send lor cur Free catalog ond become a 
member cf our exclusive Pak. Our 
mombers receive Poly Paks’ 
exciting catalog several 
limes а year, We offer: 
Penny Salas, Froe 
Premiums and Low, 
Low Prices ona wide уоту of 
Electionic Products auch as Compuler Periph: 
erals, Integraled Circulls. Speakers, Audio 
Equipment, Rechargeable Batteries. Solar Prod. 
ucts, Semiconductors, and much, much more! 
Take adyaniage of Gur 25 yoars as America's 
loremost Supplier пі discount electronics 


POLY PAKS, INC. 
P.O. БОК ЕТІ? 
$. СУМЫ „ МА. 01940 ГИШ 243. 1428 


Сігсів 347 on Inquiry card. 


DON'T GET 
STUCK. 


Sloppy software contracts 
cost money and cause 
misunderstandings. Consult 
us before you sign a contract. 
We offer contract services to 
both customers and suppliers. 
Call or write 
Robert E. Brown, Esq. 
(716) 232-5300. 


a Basic » Forth и Cobol 
а Fortran = Others 


Middleton, 
Wilson, Boylan & Glanniny, 


Attorneys at Law 
900 Midlown Tower, Rochesler NY 14604 


Сігсів 273 on Inquiry card, 


wt NEW! for 


the ‘89 from 


SS MAGNOLIA 
MICROSYSTEMS 


DOUBLE DENSITY 
DISK CONTROLLER 


for bath 514" & 8" drives 


only $ 595 complete 


including CP/M™ 2.2 


MAGNOLIA MICROSYSTEMS. INC. 
2812 Thorndyke W., Seattle 38199 
(206) 285-7266 (BOO) 426-2541 


CP/M = а trademark of Digital Research. 


Clrole 233 on Inquiry card. 


WANTED: 


APPLE, PET, TRS-80, CP/M 


SOFTWARE 


Westico is a publisher and distributor of 
professional software for microcomputers. 


! you have а new program ready for | 


distribution or want your existing programs 
to reach a larger market, contact 

Phillip Woellhot, V.P. Mktg. 

Westico, Inc. 

25 Van Zant Street 

Norwalk, CT 05855 

(203) 853-6880 
To increase your profits, take advantage 
of Westico’s worldwide promotion and 
distribution 


WESTICO 


The Software Express Service 


АС-Я5 CP/M? SYSTEM 


Asam., Tested 

& Burned In $24 50 
for one week 

Features: 


One board 8085 Computer 


2-SABOOR" (1.2 magabyteal 
CBIOS Diskette 


Installed and wired in a cabinet with 
P'S and Fan ready to plug-in 
ца] 


1TA"Wzxl1T"Dzx10"H 
SYSTEM with 2 SASSUR (2.4 mbytes] 


$2750.00 


CP/M Floppy Disk Operating System $150 
Chack or Money Order 


autocontrol Ей 


ТЯ — | 


11744 Westline Industrial Drive 
St. Louis, MO 63141 
(314) 432-1313 


9 CP/M ів а registered trademark of 
Digital Research, Inc. 


Circle 39 on inquiry card. 


CE Bale EI 


THE INFLATION FIGHTERSI 
— RAM 


4116 200ns 8/$13.00 
4116 150ns B/$16.00 
2114L 300m B/$16.95 
2114L 200ns B/$ 18.00 
4164 200ns $13.00 


—ЕРКОМ — 


2716 (594 50ть B/83.90 ca, 94.15 en. 
2732 (5v50ns В/$ 10.50 ea. $10.75 еа. 
2532 (5v)450os B/€ 12.00 ea. 612.50 ел. 


Please allow up to 3 жиз, lor persoon) checks ta 
cle. 


Add 52.50 Shipping E Handling 
C.O.D. $3.00, Wath. residents add 5,4% Salen Taz 


CHIPS & DALE 
РО. Boa 31607 


Seattle, Wash. Zip 98103 Master Charge 


1-206-524-9126 VISA accepted. 


Circla 59 on inquiry card. 


A 
PROFESSIONAL 
MICROCOMPUTER 


THE BEST VALUE ON THE MARKET 
e 260 4MHZ а 54K КАМ 

s DUAL B" DRIVES * 1,2 MB STORAGE 
е 2 SERIAL МО e 2 PARALLEL yO 

* OPERATING SYSTEM AND UTILITIES 
MICRO BUSINESS ASSOCIATES, INC. 
500 SECOND STREET 

SAN FRANCISCO, CA 84107 

115-857-1343 


Circle 252 on Inquiry card. 


GRAPHICS HARDCOPY 
EPSON PRINTERS 
CENTRONICS 739 

IDS 4466 
TRENDCOM 
Oumps anything on the screen to the prmter 


To Order Tol! Free 


1-800-344-7493 
№ іп СА, В for Service (208) 687-2888 


ROTRONICS.inc.. ж» 
1126 М. Golden Statt ВМО. таз 
Turnock, California 95380 


Circts 232 on Inquiry card. 


STATISTICAL 
SOFTWARE 


ELF — Stepwise regression, fac- 
tor analysis, correlation coeffi- 
cients, crosstabs, simple statistics, 
t-tests, ANOVA, stepwise discrimi- 
nant analysis, all BASIC transfor- 
mations and more. $200.00 

TWG/ARIMA — Boa-Jenkins for 
seasonal and non-seasonal models, 
identification, estimation and fore- 
casting. Introductory Price: 
$250.00. 

Each includes а database 
manager, numaric software kay- 
pad, and is menu-driven. Each re- 
quires ап Apple If with Applesoft, 
4BK, and DOS 3.3. 

For further information, write 


“Же. Winchenclan 
3907 Lakota Road 
Р.О. Box 10114 
Alexandria, VA 22310 


* Apple ji and Applesot are trademarks of 
the Apple Computer Company 


Clrela 439 on inquiry card. 


You'll 2 our service. You'll love our price! 


е АҚ static RAM on board, expand- 
ahia to BK 


е Full S3-key keyboard, with upper 
and lower case. Plus user expand- 


abili 
= ү interface and audio cassette 
interface. 


Js Ohio vg Sara кер il at 
in 'в economy — has got 
to Бе the best buy by far. № will enter- 
tain you with spectacular graphics 
made possible by its ultra high resolu- 
tion graphics and super fast BASIC. It 
will help you in school or industry, as an 
ultra powerful scientific calculator, Ad- 
vanced scientific functions and а built-in 
"immediate" mode allow nom to solve 
complex prohlerns withou 


| т» ee cri computer 


system on а board. 
ғ Guperboerd r Uses the ultra power- 
ful 6502 Microprocessor 


к Ohio Scientific Superboard 15329. 


Тһе Superboard H сап be expanded 
economically, for business uses, or ta 


 remately control your home appliances 


еч security. Even communicate with 
ather computers. 

Read what's been written 

about Superboard 11: 


"Wae heartily recommend Superboard 1] 
for the beginner who wants to get into 
microcomputers with a minimum cost. 
A real computer with ful 
expandability.” 

—POPULAR ELECTRONICS, MARCH 1878 
“Тһе Superbcard Il is an excellent 


choice for the personal computer en- 
thusiast on a budget.” 


• BK Microsoft BASICAn-AOM —BYTE, MAY 1878 


05-850 V3.3 Operating System 


BATIC e a commend KERNEL”, Microsoft 8-digit 
BASIC, a 6502 Assembler Editor and debugger utility. 

| Available ved СІР d еее СВР а disk computers, 
tern. V3.3 oe in 


ли 


Buy Now. Quantities Limited! | 


610 Board For use with Superboard || and Challenger 1P. 

SK static RAM. Expandable to 24K ог 32K system total. 

a up to twa min+floppy disk drives. Requires + SV 

@4.S amps. 

quce rt Disk Drive Includes Ohio Scientific’s PICO 
OS esky lat е and connector cable. Compatible with 610 

board. Requires + 12V @ 1.5 amps and + OV 
20.7 amps. [Power supply & cabinet not included. 


AKP 4K RAM chip sat. 


PS-005 5V 4.5 amp power supply for Superboard H. 
PS-003 12V power supply for mini-floppies. 

RF Modulator Battery powered UHF Unit. 

C1P Sams C1P Service manual 

Сар Sams CAP Service manual 


Ohio Scientific and independent suppliers offer Морева af programs 
for the Superboard |}, in cassette and mini-floppy form 


programmi i BASIC ard шағу dara on dek ta 8 
ee 


hties. 
= а ful feature screen 
editor, pm 


with 
typewriter operation, ion, PRINT USI G, iaa 


ы кышы 
50 Va. a асы 


ЕЕЕ 


cack Rem eig. Eos 979 


To Order: сг to get our tree catalog CALL 1-800-321-5805 TOLL FREE. Cherge your 
order to your VISA oc CHARGE sccount. Ohio residents cell; [216] 464-8047. Or 
| write, ineluding your check or money order, to the address lated below. 


| Se = CLEVELAND CONSUMER 
Guaranteed Shipment i!!! COMPUTERS & COMPONENTS 


о! 
hourz upon recent of your order. Өш" failure to ship 


Р.О. Box 46627 


— ee Cleveland, Ohio 44146 

| Order Form: NAME: W 
CLEVELAND CONSUMER ADDRESS: 
COMPUTERS & COMPONENTS қ d 
Р.О. Вох 48827 Cleveland, Ohio 44146 CITY: GTATE: ZIP: 

Superboard || | 
: 610 Board ~~y "HP: Л 
E ret Payment by: VISA___. MASTERCHARGE_____-s MONEY ORDER —— — 

O Min-Foppy Disk Drive $311. br Viri RE { 
ГІНЕ Modutator $35. Interbank # (Mester Charge) [ 
005-650 V3.3 (Specify System) $79. TOTAL CHARGED OR ENCLOSED $ _ [Ohio Residents wad Ono Ваве Tex 
Г) C1P Sams Service Manual $B. Ad EUN. т mac oar егте end Coredo only. 


(Attach separate sheet for other items.] PRICES SUBJECT TO CHANGE WITHOUT NOTICE B 
Ез Е nem nm ЖЫШ ЖШ =Й 
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RS-232 PROBLEMS? 


LET THE В5-232 TESTER HELP YOU 
SOLVE YOUR COMPUTER INTERFACE 
PROBLEMS. DESIGNED TO CONNECT 
IN SERIES WITH ANY AS-232 INTER- 
FACE, IT DISPLAYS THE STATUS ОР 
SEVEN OF THE MOST IMPORTANT 
LINES: TRANSMIT DATA, RECEIVE 
DATA, REQUEST TO SEND, CLEAR TO 
SEND, DATA SET READY, CARRIER 
DETECT, AND DATA TERMINAL 
READY. THE RS-232 TESTER RE- 


QUIRES NO POWER AND MAY BE | 


LEFT (М THE LINE PERMANENTLY. 
$39.95 POST PAID 
B & B ELECTRONICS 
BOX 475/ МЕМООТА, IL 81342 


Сігсів 42 on inquiry card. 


ISIS <-> СР/М® 


Full bi-directional ће transfer capabilities 
are provided in the ISIS-CP/M ulililies 
package. Written in machine language 
and running under CP/M, these utililies 
permit the CP/M user to read or write files 
direct to'from ап 1515 Diskette. They will 
run under any version of CP/M without re- 
gard to diskette densily. The complete 


package is $250.00 including user's man- | 


ual. Write for free brochure on other CP/M 
software, 


CP hi aå ed ой (ышы Сынын 
aa UO Cepeda 


SOUTHERN 
COMPUTER 
SYSTEMS, INC. 
Р.О. Box 3373A 


(205) 93-1658 os 


Circio 388 on Inquiry card. 


И 
Tha мањ Шым made БТ? papeles =. 

" Wan Lie peered кетіп Éeucdl awakens ieee qi. bets реттер dim 

z qn 


пелі Чі ОСО Аа к eH ete Дыр Болма 
«рын (tom epy фана Вана centers che к= Ел 


МТЗ d D + үш СВО Poeti irita = Па AD PCA ieee 
Sof ace mA ato mi о arty $1085 Санса 


Ваў» Сир СА WARS 
Fhona 515! 04-0266 


a= opm of t^s Боч i РА wert et Карыны fs a Pra 


Circle 244 on inquiry card. 


If you have а 2-80 based S-100 system, 
our memory board should be yours. 
Our state of the art design uses prime 
qualily 64K ORAM chips and F-series 
address logic 10 implament a full 64 
KILOBYTES of high-spead (250 nSEC 
access) low power (400 mA} mamory, 
all on one half height S-100 board. 
A fully asssmblad and tested mamory 
board with complete documentation for 
onfy $299. Unbeatable! $ 
Phone Orders: 
U.S.A. 

(313) 455-3202 

CANADA 
(418) 204-5473 
521 LEICESTER PLYMOUTH, MI. 48170 
ВОХ 81, WHITEVALE, DNTARID LOH 1M0 


Circle 188 on inquiry card. 


® Dysan 


CORPORATION 


Solve your disc probleme, buy 100% surface 
tested Dysan diskettes. АВ orders chipped 
fom stock, within 24 hours. Сай toll FREE 
(800) 235-4137 for pricisa and information. 
Vias and Masters Card aconpissl АЛ orders 


op 
LES, 


PACIFIC 
EXCHANGES 
100 Foothill Blvd. 
San Luis Obispo, CA 
93401 (In Cal call 
(805) 543-1037.) 


Circie 331 on Inquiry сага. 


CABLES 
EIA RS-232-C 


е Quality Cables 
è Immediate Delivery 
ә Low Prices 


“18-25 conductor (M ог F} 15.85 А .60/ft. | 


13-15 " " 1390 & .40/ft. 
9.12 " " 12.90 & .З0/Ң 
5-8 ” " 12310 А .25/Ц. 
14 ” " 11.30 А .15/H. 
SPECIFY: Mala or female connectors 
Length of cable 
Pins to be connected 


*Pius Shipping - АН orders pre-paid or C.D.D. 


Communication (215) 954.9404 
Cable 319 Louella Ave. 


Company Wayne, PA 19087 


Circle 71 on inquiry card. 


NEW IFR FLIGHT SIMULATOR 
RUNS ON 


N 
Apple И 48K Appissolt 005 3.3 


Puls you behind a өзі of instruments so real 
you could actually Пу an airplane with Ihem, 


No toy Ihla. it includes all poy In- 
віготепія, ADF, ILS, and VOR approaches, 
and, even an XY piot after Барр теті. 


$25.00 at your Computer Зісге. 


Or direct tram 
PROGRAMMERS SOFTWARE 
Box 199 


Сафо! ARK 72023 
(601) 642-2988 


Circle 353 on Inquiry card. 


AUTO-DIAL/ 
AUTO- MESE 


The MICROCONNECTION" can dial 
and onswer the telephone, run 
printers, decode busses, transcribe 
transmissions, answer /originate and 
direct-connect to the telephone | 
system. Lois of terminal and host 
software too. For more information 
write or phone: 


tho microperipheral corporatron 
260) A- 15191 Pl. М.Е. 
Recknond, Vek 98052 
(206) 881.7544 
* 222 MICKOCONNEChON P 


oNorth Star 
BASIC UTILITY SET 


ш EDITOR — Create & edit a 
Basic program using 26 
commands, including 
GLOBAL locate & change. 

№ ВРАТ — Print & cross 
reference a Basic program. 

m BPAK — Pack a Basic 
program. 

N RE — Rename a disk file. 

plus $1.50 shipping. 
$69 Calif. Res. add 6%. 
Check, VISA, М/С 


SZ ) Software Systems 


| 1269 Асы» Visla Road, Altadena, Сант. 91001 
(213) 791-3202 


Gircip 407 on inquiry card. 


7X. 


FULCRUM! oe» 
COMPUTER PRODUCTS WW COMPONENT SUPPLY INC. 


Circle 441 on inquiry card, 


DISC DRIVE SYSTEMS 

Both 8" and 5%” dual disc drive cabinets 
are available with or without power supplies 
and disc drives. 


“D” SERIES ENCLOSURE 
For 8" Rack Mount Drives 


The dual 8" enclosure wiil hold two Shugart 801/851 R drives 
in a horizontal configuration. The power supply features 

full regulation, external heat sink and 3 amp continuous 
rating on both the +24VDC and the +5VOC outputs. The steel 
blue and grey cabinet has a 4" fan, multi-tap power 
connector/fuse holder, and a "Blue Ribbon" style 50 pin 
data connector. 


Item Order Price 

Enclosure only ОС-8 $ 100. 
Enclosure, Power supply, Cables DE-8 240. 
Above with 2 Shugan 800/801 А Drives DE-8 1100. 
Above with CP/M 2.29 and Controller — DT-8 1500. 


“6” SERIES ENCLOSURE 
For 8" Standard Mount Drives 
А formica covered wood enclosure for Shugart 800/801 


atandard (not rackmount) drives is also available. It uses 
the same power supply as the steel 8" enclosure. 


item Order Price 

Enclosure only SC-B $ 100. 
Enclosure, Power Supply, Cables SE-B ^" 240. 
Above with 2 Shugart 800/801 drives 55-8 900. 
Above with CP/M 2.2* and Controller 5Т-8 1300. 


“MDX” SERIES ENCLOSURE 
For 5" Drives 


The 5%” MDX dual drive cabinet will mount two Shugart SA- 
400's or two Micropolis drives. It includes a 5" fan, & 5VDC 

@ 3 amp and 12VDC @ 3.4 amp power supplies. The steel 

cabinei is dual tone blue and grey to match the |-8080 series 
enclosures. 


Пет Order Price 

Enclosure onty MDX-C $ 75. 
Enclosure, Power Supply, Cables MDX-PS 195. 
Above with 2 Tandon DS,DD Drives MDX-S 800. 


CP/M is a registered trademark of Digital Research 


TERMS: (1) PREPAY your order for the merchandise amount only - we pay the UPS freight 
(2) COD orders - UPS freight wil! be added 
(3) BANKCARD orders - UPS freight will be added. 


Note: Items SS-8, 05-8, ST-8, DT-B are over the 50% UPS limit and 
must be shipped by air or truck freight COD - Call for details. 


1771 JUNCTION AVENUE œ SAN JOSE, СА 95112 © (408)295-7171 


BYTE December 1981 


511 


The АҺ System. 


= KORTH-lMa duec( іһчкедеп иМагриии sy&tem wilh 
atruciured assembhy јалана [80 mnemonica 


> Арыш дакота can лікте of) СРМ qum) 
capabilites (adt. (Па spaiem, etch 


— inciden re-anirani піша execulbe wHh counting 
ветар lor TASKIMSO synchronization. 


— Supports airings, aingla and doubles precision Integers. 


— Бараа сї genarating ROM-based sland-sions systema 
ior dedicated applications 


= АП source code ЖЫР ИМИ. No royales ол dérfralire sath 
eund. 


= Fidly documented with 200 page relarence manual bn- 
Chuding gioseary аға) index of а!) sanded wards, 


—Traing samanas available on request, 

— Банні check or money adar for $494.00 bo recevra manua) 

snc petam dr" single sided пра density diskais), Demo 
Maura! сому 545 00. Alabama 


Byalam wilh manual $75.00. 
residents add БУ sales Lex 


S UNITED CONTROLS CORPORATION 


РО Бох 4620 Huntseitle, Alabama 35892 
(205) 837-8144 


Circle 418 on inquiry card. 


64K-200ns RAM (japanese) 8/$79.95 
16K-250ns RAM (NEC) 8/$9.95 


Color R.F. Modulator Kit: (5V) 
$14.95 
14 Amp S-100 Power Supply Kit 
$29.95 


50-60Hz, 100-240 VAC includes Н.Р}. fiiter 
and aux. 110\ winding for fans andior 
flapples 


SEAGATE 506 5MBy hard disk 
with S-100 controller, cables & 
full hardware and software 
documentation. $2195 
(ада $100.00 for CP/M) 


Please include cost o! shipping, handling and 
insurance. We are phitlósophically against 
VISA & М.С. (for 5% who wouldn't be?) 


Deatin’ Electronica 
735 Loma Verda, Раю Alto, СА 94303 
415-403-5030 
Sand 36°SASE lor our 18 page flyer. 


Circle 10 on inquiry card. 


PLUG INTO sesse 
ACCESS 

| The Journal of Microcomputer 

Applications 

At last! 
A journal for engineering and 
scientific applications о? 
wicrocomputers, ACCESS covers 
numerical analysis, есогюмісѕ, 
project planning & management, 
personal finance & other topics 
of interest to engineers & 
scientists. Charter subscriber 
rate ó issues for $16. Sample 
issue $3.00, Send check, soney 
order or purchase order to 
ACCESS, PD Вох 12847, Research 
Triangle Park, NC 27709. 


Circle 218 on inquiry card. 


We're it for your 
hardware and 
software needs. 


• EPSON 

e ZENITH 

» MAGNOLIA 
MICROSYSTEMS 

© CP/M-COMPATIBLE 
SOFTWARE 


THE APPLICATIONS GROUP 


p—— mum 


Adapt ВМ ETSO, 60. or 75 to Apple 1 or It] 
with our Missing Link for word processing 
quality output. 

в Goes not affect namal typewriter operation 

а Typewriter still Саза! ky IBAA mantananca con- 


тәсі 
е interface елінен ha Apple from the rypsverir 
See ow lull page ad in May 1980 BYTE 
Check with your local Apple desier or to 
order сай: 1-800-845-2712 (in S.C.. сай 
1-800-922-5528) 
If you need word processing software, we oher 
ManuScrouw m two varseona: Beginner $95. 
Advanced 6195 
*$ С resent edd 4% sales tax 


Bors 8 


At last, an Inexpensive and viable niter 
native to the graphics teblet. 


For Aggie 114005 3.3) usen who oresenily pwn o are 
planning the purtimes of ап Арпіс i Joystick 

Chur software wall enable you ір ФАЗА, interface your 
Beale pr Papp si Programa ro Phe Apple іоумюк 
Software wil күрен тән programs with a “ғасын” 
сазын айыт of High-Fumohnen Semani or High 
Бано Sorapn-2- 

Сехйгшы (AmA із Асы) ял ісунісн Buttm 
“Fina” сағыу mra mam ia Anim via туыс Burton 2, 
псн м 6% Duk Use Manuel, Object Coda o 
Joysiicà inperiace Полные and Source Code of Demo 
Programs. 


$24.95 рра. 
(Сай!юпыа Residents add 6%) 
PLEASE &SPELCIUPY LANGUAGE REQUIRED (BASIC OF PASCALI 
Sang Check of Monay Cera (Parade Check Aliow 3 еа 


МШООМІ 


5851 Via Sonora / Yoron Linda, СА 92886 
Telephone: {714} 870-1422 


Circis 248 on Inquiry card. 


Flexy- 


(5) BASF Are 
SAVE 4096 бош 


Е % ҒҒ Specify вой, Price/10 

10 or 16 sector uc 
1 side/singie dansty. ............926.70 
1 dde/doubla deneity............ 31.90 


2 sidesidoubta density... ......... 37.10 


g“ Spacity sot 

ot 32 saclor 
1 side/singie бехыайу.,...,..........26.70 
1 aide/doubls бөлену. ....,........21.80 
2 sides/double dansity 


CHECKS — VISA — MC — С.0.0. 
(313) 777.7780 ADD 32 SHIPPING 


LYBEM COMPUTER SYSTEMS 
27204 Harper Ave. 
St. Clair Shores, MI 48081 


Circle 228 on Inquiry card. 


- [leo nam 


REAL ESTATE SOFTWARE 


іп APPLE, ТИБ 890 + РЕТ 


* FROPERTY MANAGEMENT SYSTEM: 8925 


a Талын Милу = бағы Fiet 

т | ма Bari Riport * Guiding Мраз 

» Yarm Reperi BH Xr 

* imens Керегі = Таз Expense haponi 
е Айа Lite Charge » Prinia Cocks 

a Returned Слесіз a Preis Лан 


е PROPERTY LISTINGSYCOMPARADLES: $195 


— SCREEN BT —mm * Маг’ Mie Price 

ч Unds/Zons/City 
* 22 Пат з Ma: Ртіса/ ката 
© 1008 Ling / Gh * Мал Price/Sq Рои 
» (iing Meme её = Mia Сарт 


* КЕЛІ. ESTATE ANALYSIS MODULES: 340/Module 


© Home Purchase * Тах Dalami Exchange 
* income Prop Алуан = АРА Loan Analysis 
* Ғлынғің Salt > Lag Amariization 
* Comiruc'ion СЕРОМ = Daprectsten Аман 


- WORD PROCESSOR — MAGIC WAND: $285 


A Computes Sym Eeeryabasa 
т rior COD fret 
"EU QE ERLREU-E 


ШЕ 37724419 


ГЕГТГЕПГТТІГГЕГ"ТІГТТЕГІ ІТ 


special “ө 


НР-83% $1450.00 
HP.9894 Dual B' Drives $5300 00 
HP-B292 Dual 5" Drives $1560 DO 
НР.72258 Ploatie! $1720 00 
Appte li + Compulets $1090 00 
LOBO Disc Drives $ 39500 
EPSON MX 79 Printers 

with Apole 1/9 $ 45000 
105 4456 Printers $ 699.00 
МЕС Spiownters 

with Tractors $2560 00 
105 4600 Printers $1099 00 
IDS 560G Printers $1330 00 
C ITOH Starwriter 25 5 $1300 00 
CCS 300 Dual B' Drive computer with 

Бак RAM. OASIS, СРМ 24MEB Diac 

memory, 2 senal ports, 1 parallel 

port and a Televideo 

9:0 CRT Са! for price 
CDC Lark Subsystems (ail tar price 


219938-5350 | 
Mieade's 
DATA SYSTEMS 


"THE COMPLETE SYSTEMS AND SUPPORT TEAM" 


eed) SAA ПЕРЕН. CONTE WOLI ND A CMU АА. LTE Ee égi 
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"a wa m TN n a Pk UC Pn Ph Pn t ВЫ) 


COMPUTI 


a= RS eS ONE OF THE WORLD'S LARGEST INVENTORIES 945 В а В а р” RY 
GAMES H STOCK PROGRAMS | 
Ne me par Softlights — Memes. 
- Appia - -Quis 528 05 nr $25.2 Магма! Charter 2129 95 now $110.3% : 
/ Wurgi i Aurinia Computing AES os s 19.98 By Fred Huntington Боемо tor Мања Charter 309 35 now 388. J 
| È m 
á Мате 510 95 now $31.89 Welcome (0 the world al Huntington Com- ось Tracker — 3780 OD now $161.49 
Y p 22935 пок 33438 Puling and the lirst Softlights column. Stock Tracker Амо Ver | 5100 00 me» $234.09 N 
М еен - 530 95 мн $32.89 To celebrate our first column we are оНаг- " BUSINESS APPLICATIONS — 
23.89 Invoice Factory (Special) now * 
Super Siena: Trek 29% - MEM ing Space Eggs and Apple Panic for only ^ "OE ТЕЎ аф hg J 
4 Gamma Gobims 529 95 now 9%25.29 $19.99 each (list 529.95}. You musi men- пре Regression Е. - naw E eras 
\q ое» c 519-35 ә taxae = won this ad to get Ihe Special price, Shipping Merosot спен. енн Нет» N 
Star Mines 523 55 мах: ru (usually UPS) for software is 32.00, no matter Gusiness Pac 109 380 95 m E 
d iie BIBS БЕП Foregn shopng (except for Canada and уыз ona екіге 
| EE =. M d hardware shipping are extra | - ; 
Y sse 529 95 т. $25.39 ехо) апа па pping Уча» Special 5199 95 now $139.00 N 
| Sargon | 534 95 now $29.69 Huntington Computing started Out a year- — Vissterm 5149 95 асы $127.39 
Hi-Res Cribbage S2495 юе 92119 апС-а-һа!! ago as a mom and pop outlit. We — Sa Master 5229 95 now $194.59 Vj 
/! са ere (сиз | ті быс ы now employ close to fifty people. We think we m š 285 2 он mm 
М АВМ 33495 « $21.19 Nave the largesi selection of sohware for the ied ee LN 2150 00 е $124.00 
Computer Сол!!! 539 95 ^o $15.99 Apple ' in the world Thmser 5495 00 now . b 
отри $32.99 у Request 5225 Q0 $191.19 == 
/ ipm — 5909 now $33.89 Check the reader service card for a free Super Kram 5178 00 тоя 6148,69 y 
ark, 538.45 now $33.99 — catalog of software for the Apple’. We also ASCII Express 599 95 лән $84. | 
Nibble Softw ҮГҮТ Т sos M NE ШЕ Я 2 ВР! Accounts Весемаше 5385 00 now $335.69 
Y оро! Wars E 53985 nev $33.99  arenow carrying а targe selection a! sofiware ва Genera’ Ledger $395 00 aow — N 
N eel): аме davis ог the Atari’, TRS-80* and Pets but dont The Man Poom | ee eee 
Computer Acquis 4000ж $16.99 have а catalog yat. Cont Accounts Recevable $250 00 na» $212.49 J 
/ ae 5495 з farie  Wehave last service, Ihe best guarantee in [Ом Accounts Payable .- pe oe 
Aan Ran 52495. $21.19 the business and friendly personnel. Broderbund Payrol 5295 00 now $333.69 N 
524 21.19 int th 549 95 à 
\ uu Instar 55 ме $35.39 Ош store hours are 7 a.m. ю 9 p.m.  Crentwe —— ‚ ааг Қ /- РЕ, 
4 205шп ra Hrs (P.S.T.] on weekdays and 10 a.m. © 5:30 Ага Estate Analyzer 5150 00 mow $127.49 / 
(| А, м $33.99 p.m on weekends and holidays (except  Sccoumime Assstant icass | 25055 nm $332.09 И 
|  HodgePodge 323.95 sow  $21.3 Christmas}. Usually, however, were here use Form Laner S100 00 mow $84.99 М 
; 7 191.99 
М ae 148952» 34246 much beyond those hours and can even be  P'oPeny кіні Т” Өй indi. À 
Pod is $34.95» 929-292 reached in the middle of the night occasion- intende (00) | I» Ды. n / 
4 Escape Irom mee me 525 95 oce $135.39 ally. We do not employ an answering Service Decision Master 529 95 aow $28.39 | 
q Basic Mauer 588 93 лох $39.49 огап outside ordering service. fen di аг o N 
| Castle u ң 525 95 кч ге We want your business and will do what we — win at ihe Races 3985 > Зав 
Г тана Sesa gass CAN toget it апо кеери. College Роса (EDU) шево рали / 
t 2 
List 19.95 е. 
Y Hand навта BASIC ПИ 56099 Gol a pre-schooler? Our two-year-old Franci ‘Managem ew System !! 509 as бон IAM i 
wii ds г Creamy Toot Box 95 now \ 
N iacet DE ркі 529,95 по 23 loves Hodge Podge by Dynacomp - only ноте Maney Minder 534.95 now $29.69 № 
"n T.) bere TE (book н en $20.99 (ісі 322.99). Our vote for tavorite HARDWARE Mss / 
Girth of the Phoenix 514.95 юе $1349 arcade-type game is Sneakers. A lot o! СС Hayes Micremadem — 00am SATS i 
, ype 9 D C Hayes Smart Modem 5279 00 лот $249.00 
q poma, 327 50 = 82229 people, however, tell us they get addicted to — MX-80 Prnier/Cable/Card 5755 00 me $375.08 N 
N U.S Canstdubon 32995 new $35.39 Apple Panic. de E геттер в | 
/ ТЕҢ ашкы: Ti ем Бае Business systems? We took а handiul to МХ-80ЕТ win Саман ‚5795 00 now 6049.0 J 
4 USA a pre КМ ow C.P.A. and he chose the Continental 256 Paper Tiger $1394 00 new 1223.80 A 
Nx Sanar фын General Ledger lor us - $3349 (ist ш DES ын В 
V-Preng 529 95 ace $25.19 2250.00}, 2-80 Soltca 5395 00 new $399.00 
4 pma ай 5150 00 now (123.40 Even if you don і see the software you want Берова а ы ге гре € / 
4 т. aum 34992 жом See оед here or in Our catalog, chances аге We — NEC 12 Green on Black 3260 00 naw $209.06 
omen Ten 524 95 row $11.19 already have st in stock or can geli [or you аі Videx 80-co! 5350 00 cow $299.00 
Torpedo Гето к М Vider Swichplate 519 95 ow $17.99 
Speedstar 312985 ree $114.89 а discount. We stock more than 1,000 dil- Andromeda 168 Аат Барамюл 5190 00 лон $179.80 
ure aia Seea m: Містозой 16K Ram Expansion 5199 00 now $179.00 
и Dos Bass 524 00 now $35.39 lereni programs and add new ones every — Microsoll 16K г-н сии V 
WORD PROCESSORS day TG Joystick 35995 now $50.89 4 
Y Apple: Wre $63.99 TG ети сиам " 339 95 now y М 
М S CD | Hes езе зз ymar + Б веры) 1 194 d Ы 
asy Writer Proólessona 3 now . MISCELLANEOUS 
Lefer Pertect aoe 1-1 COMING SOON! Memorex Disks 10 tar $24.99 р 
4 Super Test 5150 DO лож $127.49 V - ; rater ese pe 
| Superscnbe 3128 95 now $110.30 " erbghm Datake-plain w/hubs i d ео 
| ч Appie- Pre Ан уғата) 342095 new 469.99 California Toll-Free Number "c ы puo. N 
BCculve Secretary тыз 
М ipe gaens em ane 800-692-4143 Seen ur Cane Ен» жота 
Ё уни ha 
/ Aggie Witer Eatended 229 95 now $235.39 Alan~/7AS-80-/Pet- Write fee infermation J 


HUNTINGTON COMPUTING 
Post Өтсе Box 1235 
| Carcoran, Califorrsa 93212 


4 Order by Phone 800-344-4111 
In California (209) 992-5411 


App аттығғес "апеттаға nr Ape 
Computar Inc 

Set уа rogestered PANTARA od 

modige 

TAS BO 99 tegstered aema Of 
Tangy 

Aa» ваз+асчегтеп patema of Aled: 
mE 


V/SA 
CONSE, 


_ Call Toll-Free 800-344-4111 (outside санта) À 


We lake MasterCard or VISA (include card 
ado 6^. lax include 5200 lor postage 


calalog Prices submect (о change 


# and expirateon dale) Cablomua residents Bi 


Foren and hardware extra Send lor hee yj 


T LAT LAN LAT эд уга эга эдга эл уга эш уга эл уга эл LAS LA EA ARS 


Circle 187 on inquiry card. 


BYTE December 1981 513 


Converse with your Computer 


ELIZA 
Play it — Program it 
More Ihan just a computerized "psychialrisi," this 
new expanded M genre ci of ELIZA, the 
workd-renawned artificial intelligence demonstra- 
lion program, brings to your micro the full capability 
of Ine orginal — and soma. 


ELIZA converses with you in plain Engish, re- 
про ки DEN, Pius, Н lels you 
„апа add new phrases to ils reper- 
т к у cun ы INE 
conversational gambils on апу topic you 


ELIZA сотез with tha ү non-directive psy- 
licludes verd чынеле 4н aes — = 

a тазан 
full instructions on how to program 
sponses, 
ELIZA requires 40K НАМ and cosis only 524.95. 
Specify: B" CP/M disk 

* Heath/Zenith disk 


мз $9 pin ara марлы Ки 5" disks, 55 
lot overseas. СА residents add sales tax. 


The Software *Toolwórks | 


14478 Glonetta Rd. 
Sherman Oaks, CA 91423 
(213) 985-4885 
Circle reader service number for complete catalog 


Circle 384 on inquiry card. 


FLEX-FORTH 


CBM KIM 
With Hi-Lo- Res 


$30 $30 $30 


А Complete Sirectared Language With: 


С COMPILER/INTERPRETER 

(2 OPERATING SYSTEM 

О 6502 ASSEMBLER (With Macros) 
O FIG SCREEN EDITOR 


FLEX-FOATH b a full-featured F.L.G. 
standard FORTH with virtual mcemors Tiles. 
For APPLE И 48K {Oisk) $30 
КІМ 96% (Cazsalia) $30. 
CBM 8032 $30 
Price includes user manual 
Source tiing with cilher, add $20. 
Shipped Гтсс. GEOTEC 
1920 NW Miltord Way 
белгім. Wa 9817? 


Appes d i Tonggi 5! Appa Come Uc 
KM 4n эбин OMNE Тостеры 
СНЫ чр а модата a LLommatóéa Водач ЙС Ред 


Circle 173 on Inquiry card. 


CONVERT ANY TV 
TO A HIGH QUALITY MONITOR 


DII2INEE Rd 


PYTTTTT y 
Т v 


КИ per miti Dual Mode oper- 3 495 
kton on B&W or Color wu 
* Hi-cesplution ^ Up to 80 АСУМ 
маст: pay tine = Wide bandwidth е Direct 


Video 9 — instalation 


Ot ETATE овоа давада аяда Obr ала др 


A futi lina of low сон Monitors end Recsjrer/Meni- 
tort пғайайһіғ, 


МА.М.Р. Inc 


Вох 411, Los Angeles, СА 90025 
1213) 486-5613 


Circle 421 on inquiry card. 


IRS80 POCKET 
COMPUTER CASE 


CUSTOM DESIGNED, 
HANDCRAFTED CASES 

are made of plywood (for sirength) 
Covered with heavy Vinyl, АҚ... ok 
Ihe corners (for wear). The detachable lid 
has a full siza pockat, there is slorage for 5 
lapes, printer paper, pens еіс, (for conve- 
niance). Price $72.50 plus $4.50 shipping, 
Penna. residents add 6% sales lax. To 
CONLEN'S CUSTOM CASES, Box 306 
Norristown, РА 19404 or call 
(215) 279-5334. VisafMastercharges ac- 
cepted. 


Circle 103 on inquiry card. 


Dot Matrix Printer interfaces wiih Apple |! 
Featuring an Apple |l@-compatible parallel 
interface, Addmaster Corporation has produced 


a new dot malrix printer, Model 170. The inter- M 


face Includes a Centronics-type handshake and 
DB-25 interface connector, Baudot, and day — 
and time clock. The Model 170 provides 18 or 
21 characters per line, 6 lines per inch print 
density, on standard 2%" adding machine tape. 
Designed to use with personal computers, 
Model 170 will produce hard and carboniess 
coples of programs, data or results. 3 ч 
Addmaster C oration, 418 Junipera Serra D 

5an Gabriel, СА $1776 or call ^213/289-1121. 


Circle 7 on Inquiry card. 


AUDEX-1 
the EAR & MOUTH for AIM-65 


* Recognition and a m One Unit 
в Buili-in Amplilier and Speaker 
a Dynamic — Incindad 
* You can make your own vocabulary 
* Good-S5paech ty 
s Up to 98% Recognition Accuracy 
* Easy-to-follow Users Manual 
Sina 314" x 584" x LM" Box 
"Assembled and Fully Tested 


189.00 ба. pius shipping and hand 
ues Ц 5. dm Overseas, 10% iik 


NJ Residents, acd 5% sales fax. 
— VISA, Mestercharge Welcome — 
EEN CORPORATION (Dept. L1) 


arch Avenue 
Teaneck, NJ 07866 (201) 682-1729 


Circle 3B on inquiry card. 


MEMOREX 


FLEXIBLE DISCS 


WE WILL NOT BE UNDER- 
SOLD?! Call Free (800)235-4137 
lor prices and information. Dealer 
inquiries invited and СОП» 


100 Foothill Blvd. 
San Luis Obispo, 
СА 93401 іп Cal. 
call 1800) 592-5935 
АА от (805) 543-1037 


Circle 332 on inquiry card. 


LISTS OVER 5000 PROGRAMS 
SPECIFICALLY WRITTEN FOR MICROS 


NO other cGirectoóry, al алу (rice, contains such a 
wealth сі infomation Relevant, easy-Io-use, and 
compréhensive, i| 15 essential maternal for every 
Mitrocampyler user 

Рюазе send те. copes of the IMSO [$32.95| 
Name __ Phone 

Address 


_ Check enclosed ОН. at major cards accepted 
slate which. Ace NO 
Expiry Data 


IMPRINT SOFTWARE 
120, WEST OLIVE, FORT COLLINS 
CO En! TEL 303 487 4574 


Circle 192 on inquiry card. 


HEAVY DUTY 
POWER LINE FILTERS 
for personaj and mini-computers 


New 110 & 220 VAC power line 
filters handle up to 15 Amps...5-section 
Filter networks provide better 
50 dB attenuation from 500 kHz to 
300 MHz...eliminate interference and 
spikes from virtually all sources. 


Net Price $58.00 


JW. Miller Division 
Bell industries 
19070 Reyes Avenue 
Compton, CA 90221 
(213) 537-5200 


Circle 458 on Inquiry card, 


B58 EVERGREEN * DUARTE, CALIFORNIA 91010 * TELEPHONE (213) 357-5005 
OLL FREE ORDERING NUMBER 1-(800) 423-7144 


IDC CONNECTORS 


j ы EDGE CARD CONNECTORS 
< ЕГ D CC On RIBBON CABLE 

RIGHT ANGLE HEADERS m ЕО Wo кыйса NES 
m 5” 20 IDE20B 4.35 Size 10 ft. 100 ft он. 100 ft 
Size Part No. Price Part No. Price 26 IDE26B 5 00 j 1 
10 IDHIOSAB $1.20 IDHIOWAB $2.60 34 IDE34B 6.05 10 290 1700 400 30.00 
20 (OH20SAB 1.90 IDH20WRB 4.15 40 IDE40B 6.90 14 3.40 23.80 5.00 42.00 
26  IDH26SRB 275 IDH26WRB 5.35 50 IDESOB 7.50 16 370 27.20 560 48.00 
ЕЛІЕ-Е 0 40 um im mm 
50  10H50SRB 475 IDHSOWRA 9% .1" Spacing. Crimps onto cable with 24 5.00 40.80 8.00 72.00 
ordinary vise & mates with standard 26 5.40 4420 860 78.00 
,1" Spacing. Mounts on PC Board А Mates тағу 44 6.80 57.80 11.00 102.00 

with 105 Sockel below. Ejector Bars - 4/1.00. 062" Card Edge. : 


40 7.80 68.00 13.00 120.00 
50 9.50 85.00 16.00 150.00 


U. t 
* x 
CABLE PLUGS 


25 PIN “0” CONNECTORS SOCKETS 
Male DB25P $2.95 14 IDP14B $1.45 i - 
Female DB25S 3.95 16 IDP16B 1.65 10 IDS10B $1.88 
Cover DB25C 1.50 24 IDP24B 2.50 20 IDS20B 2.75 
"УР E ee eee 40 IDP40B 4.15 26 1052668 3.50 
dm 10825Р 6.25 =. БАЕ et 
.1" Spacing. Crimps onto cable with 40 IDS408 5,40 
Female IDB25S 6.60 
ordinary vise & plugs inio standard ІС 30 105508 6.50 
Сомег IDB25C 1.60 toam 
Solder Style sotders onto cable, IDC .1” Spacing. Crimps onto cable with 
Style crimps onto cable with vise. 9, ordinary vise & mounts to header sold 
15, 37 and 50 pin availabte also. above. 
WIRE WRAP SUPPLIES 
WIRE WRAP WIRE WIRE KITS 
#30 Wire Wrap Wire ч - 
Length 100/830 S0Bag —1K/Bag e 1 = me 
25" — $138 $394 5661 d - ios ы, 
3.0" 1.43 4.25 7.46 100 4" 100 6" 
3.5" 1.51 4.57 8.11 
4,0" 1.56 4.88 8.73 Kit No. 2 — $24.95 
жоюш ш osa = г gg 
o . . : 500 3" 100 5м” 
5.9" 1.74 5.92 10.69 She Рап Мо. Төсі 500 3%" 100 6" 
6.0" 1.82 623 11.34 500 4" 100 6%" 
қ 08  iCNOB3WBSG .44 |52х 39=620.28 á 
Le in d ‘aan i4 CNI43WBSG 53 |30х 46=$13.80 e v 109 г 
2-4 om P qu 16 ICNIGIWBSG .58 | 26x 50-$13.00 Kit No. 3 — $34.95 
. 18 ICNIBIWBSG .78 | 23x 68 = $15.64 Р . 
8.0" 2.35 8.12 15.10 20 ICN203WBSG 1.00 |21x 85-$17.85 4 2. s = 
" 22  1CN224WNBSG 1.07 |19х 92-917.48 Р " 
ao 248 ваг MB 43 —311:-—-- B v E > 
, p ICN2 t. 15x123 = “ , 
9.5" 253 9.15 17.22 40 !CNAOBWBSG 1.85 | 10x160= $18.00 - ч - е 
10.0" 2.63 9.58 17.91 Kit No. 4 — $59.95 
АЛ lengths are overall, including 1" strip Seleciive Plaling providas gold іп contact " 4 
оп each end. Choose from colors; Вей, where it counts. 3-level wrap. Save by buy: 300 e ui z 
Blue, Black, Yellow. White, Green Ing sockels by the tube. All gold avaliable at 1000 з 1000 " 
Orsingé апа Violet i " ы Vs&/pin axira charge. 1000 Зи 1000 5Vs 
A^ 1000 4" 1000 6" 
* “ No Discount 
ORDERING INFORMATION DISCOUNT SCHEDULE 
Prepaid orders over $50 shipped prepaid via Order Amount Discount and the name of 
UPS. All others add $3.00 for handling. VISA, $15- 99 Net this magazine ad be men- 
р : 100 - 199 less 10% tioned at time of order to get 
MC, COD's and open account orders will be 200-499 less 15% discount. Discount applies 
minimum open account order. 1000 up less 25% "Мо Discount." 


Circle 335 on inquiry card. 


Verbatim ) 


Floppy Discs 
SAVE 40% impeta mr. 


B v га Specify soft, Prica 10 

4 10 cr 16 sector Pn 
МОБ25 1 sida/dhl dens. .......... $27.30 
MD550 2 sidea/dbl dena 


ғғ Criticaly Certified 
Soft sector 
FD34-9000 1 м/о dans. sessa. 
FD34-BOOO 1 nida/dbl dena 
FD34-4001 2 alde/dbl dans 


CHECKS — VISA — MC — C.O.D. 
(313) 777-7780 ADD 42 SHIPPING 


LYBEN COMPUTER SYSTEMS 
27204 Harper Ave. 
St. Clair Shores, MI 48081 


Circle 229 on Inquiry card. 


1802 
fig-FORTH 


high-level compiler language 
0- 20X faster than BASIC 


ELF Н / Super ELF /Other 


w/editor, strings 
mucro-essembler $80 
floating-point 
plus tiny pascal add $35 
ол cessette/requires 18К+НАМ 


T Шы => 2 Oe 
шифер Cer mel wam here 


P.O. Box 8403 
Austin. Texas 78712 
a 512-477-2207 
We x 


Circia 169 on Inquiry card. 


ic eu он | 
| 


Por ІС storage 
& circuit board 
loading. Mee ta 
DOD standards, 
Тогапу mise. 


CONDUC T IVE 


Ponal serves ese Work surface on the 
bench, or as attractive wall panel 
for IC storage or Store Display. 


B" y 10"-$22.50 |16” x 20"-$44.50 
12^ Xx 16"-$36.50 18" x 20" -$56.50 
* freight tush with order -3 weeks 


KENTERPRICE 


2) 50, larlan t. York, ВА 1750) Poems (717) 755-2553 


Сїго!ө 212 on Inquiry card. 


HATCH A PLOT 
WITH YOUR TRS-80* 
Use ESP the Educatad Slave Processor 


а Full platting әсет ші басыр qa 
è Бен храна а =i mero 


t Conontiz THE master compote Ба шн ерсін XY Мешин» 


Я Кйшй amr awry ыу ЫШ Ыб «ра раа 

+ Flom vanar, den, X andi Т алла, and ASCII айымым 
а to пешіне pase of remonter 

* Primo iuba. 

+ дай veld seperataty for БК, 

xp pearl gotten поборов aedis реет дын ll араа 


Or Use MICRO-PEN Software 

+ BS? capable sect beri 

t Aaa ы TREAD" compete 

ж ачта etui берет s о qux! can reped Fod ач НБ 

+ Prea н FFO ол dikana 

э Dekaron Bem) denm ай гытын previtied Мун eri eeri 


For a оша! ашаа write to: 
cnn Syste 

969 Crown 

Santa Bárbara, CA 83111 


Тағаны із ХЕ 


Circle 158 an Inquiry card. 


MICROSETTE 
CASSETTES 


Length Qty 10 Qty 50 


С-10 $7.50 332.50 
С-20 9.00 3900 
C-60 13.50 57.00 
C-90 17.50 77.50 


5-screw shell, boxes, labels, 

product warranty, UPS shipping 

included. Please no PO. box. 
CA Customers add taxes. 


MICROSETTE CO. 
475 Ellis St., Mt. View, 
CA 94043 (415) 968-1604 


Cirala 268 оп Inquiry card. 


Now, do your developers in a high level 
Stree languia. 


Ф Can be provided w produce code Ки the Host 
реосеноғ or crow comple ib a different target 


реосЕмог. 
@ Produces evermbiy language, of tha target proceisor, 
ШЕ, C taurce statements intermixed. 


уто e унив 
Programming Language Катарал and Kitchie. 


You racers Ша соғады, with complere ingtetietion aad 
жаңысын, snd tha C source lor many standard 


Compiun for mam: ргосамог түре we ready, теш. 


| laudes free ырза іле 1 year. 
HUAI hy а medo of Boll Адақ. 


EC Ghh Road, эдш Б 


Circle 410 on Inquiry card. 


MULTIPLE FREQUENCY 
CLOCK GENERATOR MODEL I 


ә Completely sàped-sàona он от oF ui uh жацаты жүт 
© (тинт onretal сас» peovigws 15 cioch Медора 
аты ieee 


а Жуда control selecta daia rate series 
А TSn рәв (Morih Amenceny 
я Ox Zo European sed Mary) 
т Externe! mode provatss уст of any lanorecy up bo 25 МЮ. 
Fas 0168 ind М в 7422 = = 
a SQuare ware ovipari арыйа ЎТ Loves 0. > 87) 
е Simple fa мге? Turm |) on але met Mode А, ode D or Eque 


9 The оу (n cogi moltige-Irequgncy clock түтгімингет өтін 


THE DATA STANDARD corp 


10000 WILSON AVENUE SEMINOLE, FLORIDA 33542 
13) 586-4827 


Girela 115 on inquiry сага. 


| "rene QUALITY [i n 
BER Gras 


CPU Zatz: СС $208 (PU Z uti $ 179 
(PU 8085/88 СС 394 DISK 1 Vl 
(ТЮ rm 15 OS Fon Ш 255 
SYSTEM SUPPORT 1 297 ЩЕ ФП (INTEL) 25 
INTERFACER [,П 187 INTERFAER 3 (5 Ш 
ВАМ 20 32K 319 ААМ ]7 ӨК 619 
RM 16 БЖК 599 RAM ZI Ж 155 
ENCLOSURE 2 Desk 619 ENCLOSURE 2 RAK БЛ 
БМ CPU Z SYSTEM БАК ША B" DRIVES. 3895 
BU CPU 8085/88 SYSTEM БАК DUAL 87 3395 
FLEVITEO 910,320, 50, SYSTEM LILLI CALL. | 
APEX DIAL 80 GR 96 AE ҮШН POINT 99 Е 
ASTON-TATE «ВАЗЕ 425 SORCIM SUPERCALC — 320 
MORTSTAR Ж) ALL CPM'SOFTWARE AVAIL 
EPSON №000 PAR. 765 VISTA ¥1000 DR CAB 375 


К PRICES SUBJECT TO CHANGE LPM* 15 TRADE 


АК DF DIGITAL SON YE ede" "ы 


WESTMINSTER СА aaea a 
WY 5 177-52 


Circle 378 od Inquiry card. 


You can pay more — 
But you can 1,4 more! 


B Model IIl 16K 


= А 
5859 Color Computer 4K 
Моде! (II 48K 10 
2 disc & А5232С 
$2100 


w/ 16K Ext. Basic 
$459 


BUY DIRECT. These ara just a lew of пиг great | 
oers which include Prinlars, Modams, Com- 
puters, Peripsarals, Disc Drives, Sottware and 
mar. cal TOLL FREE 1-800-343-8124 


We have the lowest com 
passibie ішу | 
warraniesd prices Write tor your 5 


and a ШИ complement N + aa бова 
Ol Radio Shack Software. үнс "MA 04440 
ВЧТ = BÀ а 2192 


Cirela B8 on inquiry сага. 


crocomputer 


ТТЕНТІГІГГІГІТІГІЛГЕНТІГІГІТІТІТІІГІТІІ ЕЕ 


— = ie 


| PC-8001A 32K Computer. атаса ә besílaenagsuw 79 
PC-8012A 1/0 Пан 9/32K НАМ.......: 
PC-8013A Dual Mtol-Diek Drive Unk.. 
РС-8001 Multi Cardware (FDI/O & ЗЕК)... -. -CALL 
CP/M 2.2 Operating System for МЕС.,.......... 129 
WordStar configured for МЕС.......... vann. 299 
Во coefigured for МЕС. e»svsüaprasuhheos ОЙ 
NEC Wordproceaser & Accounting Soitware . ., . . CALL 
Many more software pack end languages: 

(Pascal, Fortran, Cobol, etc) are available configured for 
the NEC BOO1A Computer. 
Please call or write for a product price [ist 


ATARI 
800 


eres 


№ 


—== = — — = Wi — 


Atari 600 е/16Қ................. ља рф г.з + +989 
410 Program Recorder. -.-.. -- o.c... anes 2 68 
$10 Dish Drive... ssas. - ae T PED 
825 BO col. 7x8 Dot matrix impart printer... , . 699 
SER 40 cot. Quiet Thermal Printer... .., : 
850 Interíace Мобша.,.... ом рессор көзсіз. 
Atari 16K Rem Мініпзіс........ 
Anlon Ramcram 32K Мойдше......... чт 


Video Monitors | 


жеди 154»: Bes .185 


заа Фа тете .САЦ. 


Sanyo 12” Green 
Sanyo 13" Color Display... . ..- M ‹ 
Zenith 127 Green Phospher Display 2УМ-121..,...149 


— | 


Personal 
Computer 
Color * Sound * Graphics 


Call or write lor more Info. 
Disk drives available soon! 


— 


N 16K | 
| к=н 9749 


FOR ONLY $ 1 


„ Authorized Dealer 


SO an PRETI 


16k Now $1025 
48K Now $1089 
64K* Now $1199 


“MEK Apple with L&K RamBonrd 


DRIVES 


$439 


w/controller and DOS 3.3 $499 


Apple Cards and Hardware 
Language lem w/Pascal & BASICS ... -879 
ileatype Printer w /Intaevfacs card. ..,., . 2% 
Hayes Micromodem П оона нанео 4 «999 
Novation Apple-Cat ....., ETEF) РУ 29 
Videz Videoterm 80 column cord ктабана«айб62 
Videxz Keyboard Enhancer а e ne eq Rx» T MB 
2-89 Soltcard by Microsoft. ...... gyae. a 299 
16 К RemCard by Microsoft аже фроте 1 
CPS Multi-function сағб.-..-.---.--»... 189 


Software for the Apple 


VinlCale variam 3.3.,,,.,....-.46....-.. LEE 
VisiFlia (NEW dais base manager) ,,..,... | 
VietT тга тай 7 Ре rev ТІНЕН 
БАДАНА ғылы ғ ASSET ты 
„Ретбай аа .;.....,..-48 
Apples "aboe»a2teeoese05—5 
Apole Writer 4e5stbrhbaehe:id4t:2-»peééQqhéd 
Dow Jones News D (шайға Reporter. „„‚ „„„ AT 
Apple Pint ,..4...-4...»-.».».........,і,ж) 


rom CX. 


^—4t»4(892h87 


for Apple Ц Computers 


T 
J аы тей 
иней A ina Tu | 
i 1 
1 


Сігсів 107 an inquiry card. 


APPLE DISK 


995 


California Computer 
Systems 


Floppy Disk Controller $369 
64K Dynamic Ham Board, 20003 5499 
2-80 CPU board w/ monitor ROM $269 


16K Static memory board, 200ne.. - ж www .369 
ЗК Static memory bosrd, 200n0..... 40е ae cee 599 
5.100 12 Slot Mainframe. .... E sini 025 
4-Port Serial 


TT 


Printers 
Silentype | 


w/Apple И interface 


-70 ......шееч... катттаетачто-ваанцо 
Epson МХ-80 Ё MX-80 F/T. "P»P"venüasüyAtresheo 
о АК 


"тте ттар ез 


800-854-6654 
In California and 
outside continental U.S. 


(714) 698-8088 


Telex 695-000 Beta CCMO | 


Send Orders To: 


Ordering information Phones orden uung VISA MASTERCARD ff 
AMERICAN EXPRESS. DINER'S CLUB. CARTE BLANCHE ben 
wire hanier, cashier's of ceribed check. maney order, os personal 
check (збоч ten days ip дем! Unies peepadd enh cash phare add 
5% lor shipping. handling end извинете imimmam 6 (С) Сатов 
ris coments add 6% sales iar We accepi COD, OFM, Inautions 
and corpor annona please send for а written quotation All equipment 
i wibmc to price change and avedabtity without notice АЛ equip 
ment i5 mew and complete wth manufacturer в warranty (ызым 90 
Чауы Showroom prices may dier hom mal arie prees 


COT Sume 
COMPUVES Май Order 


8314 Parkway Drive 
La Mesa, Calif. 92041 


6809 Small C Compiler 


Ш Generates assembly language source output 
т Requires only ТЕК memory 

m Library functions in source coda 

B Generates position independent coda 

8 Supports most C functions 

= Generates ROMmahie code 

8 Floating point 


specify 5 or 8 inch diskette 558 or FLEX 


PRICE $170 


FERS: Chack or Money Order, Саййалэш гис 
м 5%. COD. orden acf 53.80 toping A Punti. 


* 
(714) 785-4173 


DUGGER'S GROWING [S SYSTEMS 


POST OFFICE ВСК 108 COLANA BEACH, CA 92075 


Circle 137 an inquiry card, 


87380 


Single Board Computer 


$800 MPU, serial ИО, parallel 1/О, RAM, 
EROM, 44-pin 4%” x 614" PCB 
EXPANSION MODULES 

RAM, ROM, CMOS ВАМ/роНету, onalog 
ИО. serial ШО, parallel 1/0, counter; 
limer, 488 GPIB, EROM programmer, 
power tail detect/power on reset 


| winlek Сор. 
| (afoyetio. ІМ 47904 
347-742-М 29 


Circle 440 on Inquiry card. 


Scltwafe requiras ABK. Appie wih diek dove = Desist ігу. 
фина snip — Wnts jar rong кок Арам & APPLE 
WRITER we зге of Apis Cornpultim. Fc 


Р.О. Вох 453 « Arlington Heights, М. 60005 


Gircis 444 on inquiry card. 


“= LEXI 


-THE COMPUTER WORD GAME ~ 


LEXI mada & 3 words from these Inttare. 
How wall can you do against LEXI? 
Needs 4BK CP/M, 24260 screen, B" disk 
$35 ppd. 
еби @% tae tn СА 


Design Integrity 
5922 abernathy drive 
los angeles, califoroia 90045 


Сігсів 121 on inquiry card. 


FLOPPY DISKS 
NEW Brugger ЗА 90.,...o.,.... 8 230 


Br x 71 Beek 3700 Sheasta 
ӘУ х 416er 3700 E-imetn 


МЕТАМАМ, INC. 
1605 Ерзат Dyer Road, Suta 3077 
Sante Ans, СА gar 70 
[744) 640-a487 


Circle 24B on inquiry card. 


SCR SUPER-BUYS 
$10.00 MIN, ORDER HANDLING? SHIPPING. . 59.00 
UPS ANYWHERE IN CONTINENTAL U.5, 


(Т) ОНЕ-УНЕ CONVERSION KIT. Completa 

wih PC board; all requin components; -+ 

jumper wire; cabinet with sneaker: and com- 

prehensive brochure inci. schemalic, board $ 95 
ayoul, mounting and hook-up diagrams, 119 
paris Isi, ang assembly and sal-up instruc- 

tiens. АЙ parts aru industrial prima quality, 

(1) MEW ZENITH 2VM-121 HIGH-LEGIBILITY 

CRT MONITOR. Features 12” green phos- 

phor ОЯТ, wilh 15 MHz Bandwidih. 40 a $ 95 
80 characler widihs are oparaio swilch- 117% 


selectable, Рийу compalible with BÜü-column 
Apple cards, etc. 


(2 CROMEMCO COMPUTER CARDS ‘ACROSS-THE- 
GUARD. ` For better prices, quickest deliveries, and the 
most comprehensive follow-up support services — your 
безі source |5 SCR, everytime! 


Sc R (710) 527-2554 „ (213) 508-7553 
ELECTRONICS INC. 
3533 Valley View Street, Cypress, СА 80630 


Pay by CHECK, M.O., VISA, MIC, C.O.D. 
Far Free Buyers Guide Cho Humber Shown Below 


Сігоіе 378 on inquiry card, 


ZEN GOES Z80 


FAST SCREEN EDITING 
OPEN PROGRAMS WITH SOURCE FILES 


d gives you verp iaat ығып editing witeout (irw 

numer’. à hill із monitor жиі ВЕ o? Lowrie Ізіт% 
арто you іп ссеріете contcol, Be-atppable oF bive miik 
ary me configuration er м істі, 


Load, реті, sèvè and jugrtify with &-мау cwrtor ва. 

Use аа A ногу қыйса қо Learn ward реле Yee чире, 

селенит, Маке or кті Ііті of the „#45 МА 

„ТКТ MEN ote, types, Addraesatie curser (е ғол required, 
Lj ё № E] * 

SEL із ӨШИ mare ScrthErer DOR sué edit ша” 

congaiaa а fali To» ааай вы 

-Шіізіңісе. Өресііу BB or kÈ and DOR location ere от 1000. 


ЖЕҢІ (a MAÓ apen ЁР/И 1.6 ер iamar. Рада сомали, vox 
titie Limu sad printes пісер” codeb ara supported. 
Мані кет is ішіік ін, Specify B" BD ТЕШ farmat er UB 5". 
foucte cole available by mbdam Гот other formata, 

із ZAO upan CP/M 21.2 ыр formar. im q€Mirien са KENI 
қайығы, filas cum be cored sed loeb with optional 

| тіс verda ba give nhasiurts maruriry із gece files, 

il іп ESO nostzín»e ralecatahim .ТЕМ moduime that cam ім 
linked by KEM) імінііш Lho ІМ asseshler. Алу meshur of 
dint files ram іш assamhbihad Ұл Шал with pinbal abate. 
Baiíatakahle formek, am? Zilog әс Imal are 
өні ніні. a а, „СР см О 2. 3 wr шыт. 


Oe and Manual 278 angel одеа BS 
ol pia темы. Add 13 tor c.0.d. popa 


"PC ш. Еги UD GG Rd & чы Eros бб а "ышы л ии a os 


ZENRAD тозон 


1575 AP S SANTA BARBARA CA 9303 


Circle 443 оп Inquiry card. 


WHIZKIT © 
$39.95 ipiskerre, 


* CONVERTS UNITS 
CHECKS DIMENSIONS 


NO CONVERSION ERRORS 
NO Ge HEADACHES 


ә Y UNITS 

e LNGLISH & METRIC UNITS 
ө COS, МКУ SYSTEMS 

е ENGINEERING UNITS 

„* SCIENTIFIC UNITS 


Р.М. SYSTEMS 
PO BOX 21577 
SAN JOSE, CA 95151 


Mod 255-8660 


Circle 355 оп Inquiry card. 


STARDATE: 01981 
From the GALAXY... 
A GALACTIC 

CHRISTMAS 
CLEARANCE 


NORTH STAR 
Hariznn 32A Quad D Deve 
4& Quad D Driva 
БАК Quad D Dive 
20 Dual Orives 
MDS Disk Controlier 


ADOS Viewpoint Termina! 
Printerm | 8778 (2 only) 
PAPER TIGER àaQ/Graphics DEMO +. 


ХҮМЕС HO-1000 DEMO 2859, 2198, 
| NEC BELLUM | w/'155 buiter ‚ 005 

COMPUCOLOR 16k Upgrade mod 

COMPUCOLOR lower case mod 

INTECOLOR 3850 Swilchabis LC 

COMP-U-writer Word Process Solt 


CALL for price ALTOS, VOLKER CRAIG Tarminnis, 
BOFTWARE (Peach Tree, Молр Star 5 inlecolon For 
FASTER SERVICE send Money Order, Ceshors 
Check, Bank Wire Transfer, For VISA Қ MO add 4%. 
| Pareonal Checks acospted (allow 10 days іс cisean). 
| California Ras. ADD 6% pales tax. 


CALL (408) 275-2220 or mel ік QALAXY 
ME ‚ РО Box 551, San Jose, CA 


Cirate 172 on inquiry card. 


Why use their flexible discs: 


Athana, BASF, Control Data, Dysan, IBM, Maxell, Nashua, 
Scotch, Shugart, Syncom, 3M, Verbatim or Wabash 


when you could be using 


MEMOREX 


for as low as 81.94 each? 


Find the flexible disc you're now using on our cross reference list... 
then write down the equivalent Memorex part number you should be ordering. 


бый C sabe CHE dd) 24 маны 
LBS ee a 


ы ee 598 V. № CAPE аг ШРЫ а н ort 


LETS ны ар В 6 Ro ELI T 
са peers B ағаны Ар 

Spei iets Maso hdi ш Орска 
Ам es ed 

Reged Саа HU gon Geri 

аын Geter Б? Gnd lor күшік Ratt 
СА соф E 


Went Саны жы ры ға Thanh en 

Es Фоо IIO DO. 44 атана) UJ АЧАР § 
Cape! Competes А) ed Ge er 

Shag Борщев Chey 


был» Gatti 40 рр Б |Қ ыер» 
ыи дыы н РЫ et 16 arri ui 


Жақ agg MERO bru 

Suh Ramey + ай Q4. TO овы 

Get Gare i ie s. ib eoe) 

бай Шала | 80 IR. 16 hamp 

Шәй Шора (Oo іні b hee 
Lob ы 

Fue, Б. ЫЗ Ca D ісуі «memo 
Cass Putyg quio D Tener! e) Rho Reg 
Фа тышында D офи feri 


Memorex Flexible Discs... The Ultimate іп Memory Excellence 


Quality 

Memwa: mpane quality products that you can берага on. 
Quality cantra! ar Матоғая maana slarting with ihe best 
maiertais available. Continual surveillance throughout the 
аме manwecludng process. The benefit of Memorex а years 
сі experience іа magnelic media production, resulting. lor 
кмат in proprietary coating formutations The most sophis- 
jaca led testing procedures you'll find anywhere in faa business. 


100 Parcant Error Free 

Each and every Memorex Fiuxibia Окс is cerbied іс be 190 
percent error free. Each Wack of asch неме disc ін tested, 
Міні, 10 Momorex’s stringent siancdanis of илбе 
They Тен signal acvoliMude. resolution, low-D&se modulation 
overwrHa, missing pulse error And extra pulse error, They are 
logue lesed, dnd competitively 108100 on drives available 
hom almost avery major drive manulaciurer in the indupiry 
алш derives (hl Memoro: manufaciurers. Rigid quality 
тані ага bust into every step of [he manufacturing process 
und siringan! testing тели! in a Малага of excallence that 
sured YOU, pur customer, of а Quality product designed for 
increased dala rallability and consistent top performance. 


CutomerOrented Packeging 

Memorex. commitment to елсейепсе does sat aloo with a 
quality product. They are proud of thelr flexible discs and they 
раскаре ihm with pride. Bath thair packaging and their 
шыны; nave been der/gned with your nass ol identificallan 
and uie in mind. The deaxieloo box сопылық) fen discs in 
convenient Y ing ard басар Golh box absis and екті 
ме provide tuli ininrmalian an compatibility, danalty, aac: 
loring, and record lungih. Envelopes wilh mult-language care 
aod handing instructions and colp-coded removable бен 
are included А wrde-proiect feature ip available tà provide 
dala вау 


Fuil One Year Warranty — Your Assurance of ког) 
Матсчтвх Раны Discs will һа rapiaced by Memorex if they 
аға found 10 be defective in Ітіізтіңім of workmanship wifhin 
one year of the date of purchase. Cher than feplacemant, 
Memorar wil not ba свзролешуа fer ery damages or losses 
(inctuding canaequential damages) caused by tha use al 
Memorex Flexible Discs. 


Circle 72 on inquiry card. 


Quantity Diarauonts Avaliable 
Memorex екоо Discs are packed 10 discas io 6 carton and 
10 canons to а case. Ривза order оту in Increments of 100 
units for quantity 100 pricing We are also willing to accore 
modala your empilar orders. nities lesa than 100 units are 
available іп ncramenia of 10 units at © 10% ашғалһағде. 
Quantity diacounts are also avcaityDie. Order 500 c more 
disca at Ihe game lime and daduct 7%; 1,000 or more saven 
you 2%, 2,000 or mora saves you 3%; 5,000 or more saves you 
4%: 10,000 of mora bares you 5%; 25,000 or more naves you 
6%, 50.000 w more saves you 7% and 100,000 or more discs 
вагта you an 8% discount off our super how quantity 100 price. 
Almoal ап Memorex Flexible Draca are immedigiety available 
tram CE. Cur warehouse facilities are equipped tó мнр us get 
(he quality product you need, when you naod и. Гусу need 
udhar пашыйапгси to find (he Пекісіз disc theta right far you, 
сай the Memorex compalibility Бопе. Oial 800-538-5060 
and ask forthe Hezible disc пота анталап Q997. in California 
chat &OO-Q72-3524 extension 0997. 


Buy eth Confidence 

To qui the fgatest detvery (rom CE of your Малотғав а Ар (Маса, send 
of Dons your сут Suectly lo eur Computer Products Dion Be mate 
bo сама yout pne uting ine CE prices in thia asd. Michigan residonis 
ninaga mik! 9% тыға tee Writes purchase Drdera bre accapbed irom 
Anpecved gorarnment agenckas and moe) wed taled Firma ii m 10% 
surrherge fot mat 10 bling АЯ saiba ын kub іс aviisbility, 
SCCODBACO and vendication АЛ qq uu аға Anal Prices, lenna and 
specifications ей aubjeci то change without cokca. Qut af s och Hora 
wA" Ge placed on backorder mücmalicelh: unesa CE ia mairucted 
танчу, Minimum ator $40.00. Inigrmaticna! greca iyd ied ені with 
a $20 Of surcharge (аг special handing in idditien (o ahipping charges. 
АЯ shipments are FOG Ana Abar, Michigan No COCs please Np 
СПИНЫ and Бот checks пшр bank cuysaranca. 

Мен céder їп Commuenicstióna Klectranica, Dan 1002, Ann 
Arbor, Michigan 44306 (ВА А EB OO per cose ІН paliacaae of 
00 B-nch dara or $6 00 por cons ті 160 Shih тте for 
UPS рота supp and пайд in ihe comieanta 1/84 И усы 
пази в Ыкы Card or Via Cont, you may cAi ауте and piace 
m сїйї cari puer Order tolikirem in Int Undead States Call 

БОСА I 14. H yon ere лады Іле L.S. oF in Мәсінкұал 
dial 313-рра-адда Beales Минез invited АЙ oder bnan Ы 
Communications Мастика we stated 24 hours 


Copyright "1981 Communications Electronics” 


= ar 


Order Toll-Free! 
(BOO) 521-4414 


In Michigan |313) 894-4444 


For Data Reliabllity-—Memorex Flexible Discs 


TM 


ME COMMUNICATIONS 
ELECTRONICS" 


Computer Products Division 


854 Phoerix O Вах 1002 0 Ann Arbor, Michigan 48106 U.S.A 
Сай TOLL-FREE (800) 521-4414 or putzida U.S.A. (313) 904-4444 


JOE COMPUTER PRESENTS WORD GRINDER 


80,000 
WORDS! 


WORD GRINDER 15 А DATA BASE OF OVER 


OR EDITING THE DATA FILES USING RAN- 
DOM ACCESS WORD GRINDER IS AVAIL- 
ABLE FOR TRS-80 MODEL |, iJ, OR Ill, APPLE, 
CP/M, RT-11/HT-11 OR ANS! TAPES PRODUC- 
ED ON A PDP-11. PRICES START AT $89.95 
FOR MODEL |. Ш OR APPLE. $124.95 FOR 
MODEL Il. CP/M, RT-11 OR ANSI TAPES 
MAKE CHECKS PAYABLE TO. 
JOE COMPUTER — PHONE ORDERS AND 
INFORMATION: E 992-0514 SEND TO: 
JOE COMPUTER, 22713 VENTURA BLVD., 
SUITE F. WOODLAND HILLS. CA. 91364 


CALIF. RESIDENTS ADD TUE TAX, 
1tTRS-80 /Б A TRADEMARK OF TANDY CORP. 


Circle 210 on Inquiry card. 


| OKIDATA Microline 82A 


Serial Dot Matrix Printer 


| е 4 ы 


1 . 
$479.88 
120 cps Fux tional Order 2A1 


80 Сайта 
MPO Br аға poling Wer aay) Homies ber біз 


PEGA TECHOUOQY AT Af OROAR PECES 


CALL TOLL тп 
гоо $94 2996 


in Међе аха 
"T——— 000 abel 9767 


Circia 461 on inquiry card. 


TRS-80 ° 
USERS 


FORTH GAMES 
Operating System 
Monitor Forth Pong 
Editor Assembler cm - 
Graphics & Sounds | Рато е 
В Caliable from Basic Ана Mon | 
CASSETTE . $40 


Upgradable to Disk PROTOTYPING 


BOARD 
Plugs Into 
Expansion Bus 


MEMORY 
UPGRADES 
No Soldering 
BOOKS 
And Manuals 


K & H SOFTWARE SYSTEMS 
9315 Valley Hill Road 
River Hills, WI 53217 


*TANDY CORP TRADEMARK 


Gircta 402 on Inquiry card. 


SUPER Е-780 KIT 
64K-Z80A-CP/M™ Compatible 
| Micro-Computer 
Features: 280А CPU-CTC and PIO » 64K 
Пупатіс Ram е 4K Monitor EProm * 54 Key 
Keyboard (Detachable) * 3 Fully Buffered 
5.110 Spaces е Intergrated Circull Sockets ә 
AS232-C Asynch. Modem Control (Program 


| mable Baud Hate! е Composite Vidon * CP MTM 


Operating System Compatible е Epson or 
Centronics Printer Compatible Parallel Pori 
* 8272 Floppv Controller Device - 3740 and 
3741 Comp. - 8" & 5%” Drives - np ta 4 
Drives * 780 Programming Card е As: 
sembly Instructions © Monitor Listing * 
Block Diagram. 


PRICE: $1195.00 
TERMS: Certified check or 


money order 
{Texas Aes. Add Sales Taxs 


БІТ-ЯП WIE. 


185801 131 Fwy. е Mesquite, Texas 75150 
mess oos P 
ry jer Sys т 
Manifacturer of the ic436 
ivegrated business computer 
тм Trademark of Digital Research 


Circle 456 on Inquiry card. 


THE COMPUTER 
COPY STAND. 


О For ali detachable keyboards and 
Apple It О Easy on the eye (and back). 
C) Keeps paper work in froni of operator 

and in line with screen. О Perfect for 

word processing, data entry, and 
programming. O Non-magnetic 
Lineguide,"* tiit adjustable. 


Pkay Corporation 
РО. Box 11463 - Costa Mesa, СА 92627 
714/548-2061 


The 95-232 Monitor/Conirotter wii) 
help get ya up again. К simply connacta 
іп series with any RS-232 Interlace and 
allows you to Monilor and Control The 
Н5232 conirol and data lines. Operatas 
on 9 volt transistor batteries or without 
batteries when monitoring. Complete in- 
siructions included along with helpful in- 
terfacing tips. 

Price/Terms $59.95/money order, 
check, C.O.D.. Master Charge or Visa. 
Alabama Residents add 6% sales tax, 
ahipping included In price. 


Kum v engineering 
associates 
Р.О. Box 509 Pelham, AL 35124 


(205) 883-8146 
Leaders іп computar interfacing 


Circle 146 on inquiry card. 


Fond the gorimng (eb ang oet ou! line — # v 
your Quest But the Orb les утаат эп Den # 
known depths гі a mut devel dungeon acd а ЗА А“ 
' horde o! monsters tuv your way Each inp you 
7... make nio the dungeon d you survive. gans you 
ж expenence and mage — maurs you syonger ша «ЫБ 
€ M jj allowing you topo deeper блату you Closer D. 
ДД по ine fabulous Orb ө, 
DRBQUEST & à зитибдїюп game that pre $ 
E senis you wilh ever-changing situations. and 449 
ү the abiiy of your character to survive de- | 
gi) pends upon its intrinsic and acqured ablties Ole] 


Қ 
Le 


Е " " 1 
MAL, ORBQUEST has been extensively play MERE 


LR ч 


eee tested, and will offer you many hours of chal- 
"e lengsng enjoyment у 
ize ORBQUEST requires 56K CP/M and a 24 x М 
iR 80 cursor-addressable terminal. Now avai- 5 
й able on the following СРМ media: 8” single & 
р density, 5" NorthStar, 5” Xerox, 5" Osbome. $ 


and manual A 


РО Box 941, Milpitas, Cahfornia 95035 


CALIFORNIA RESCENTS ADD 6% SALES TAN 
САМ 5 А REGS TERED TRADEMARK OF (ЖТА RESEAICH 


Circle 18 on inquiry card. 


COMPUTER 
CASSETTES 


| LENGTH | 10 PACK | 100 PACK 
| cio | 7.00 | 6300. 


| ¢-20 | 8.50 | 7700 | 
| C60 | 12.00 | 108.00 | 
| C-80 | 15.00 | 135.00 | 


CASSETTE 
DUPLICATION 


Software Duplication for 

TRS-BO, Apple & Atari. 

Hayes Smart-Modem at 

$249.00. Televideo Com- 

puters—call. For info call 
(305) 423-0338. 


ACTS AUDIO, INC. 


70 Iljana Ave 
Orlando FL 32806 


Сігсіө 5 an Inquiry card. 


ge 


Cirola 465 аг, Inquiry card. 


e Best Board 


SD Prices Slashed 


Single User System 


SBC 300, Б ExpandoRAM П, Versafioppy ИП, CP. M 2.2 


$995.00 


4 MHz Z-80A CPU, HK RAM, serial 1/0 port, 
parallel L‘O port, double-denaity disk controller, 
CP/M 2.2 disk and manuals, system monitor, 
control and diagnostic software. 

-Ali boards are assembled and tested- 


ExpandoRAM III 


64K to 256K expandable RAM board 


SD Systems has duplicated the famous 
reliability of their ExpandoRAM I and П boards 
in the new ExpandoRAM III, a board capable of 
containing 256K of high speed RAM. Utilizing the 
new 64K x 1 dymanic RAM chips, you can 
configure a memory of БАК, 128K, 192K, or 256K, 
all on спе 8-100 board. Memory address decoding 
in done by a programmed bipelar ROM so that the 
memory map тау be dip-ewitch configured to 
work with either CODMOS/MPM-type systems or 
with OASIS-type systema. 

Exiensive application notes concerning how to 
operate the ExpandoRAM IIT with Crememco, 
Intersystems, and other popular 4 MHz 7-80 
aystema are contained in the manual. 


МЕМ-85064А 64K AAT .......... 8495.00 
МЕМ-65128А /28K A & Т ....,.... 36838.95 
МЕМ-65192А /92КА & T . ....... $769.95 
MEM-65258A 256КАЗТ ........ $879.95 


Versafloppy II 


Double density controller with CP/M 2.2 


е 5.100 bus compatible е [BM 3740 compatible 
soft sectored format e Controls single and double- 
sided drives, single or double density, 5'4” and 8” 
drives in any combination of four simultanenualy 
ә Drive select and side nelect circuitry е Analog 
phase-locked loop data seperator © Vectored 
interrupt operation optional е CP/M 2.2 disk and 
manual set included е Control/diagnostic 
software PROM included 

The Versafloppy !T is faster, more stable and more 
tolerant of bit shift and “jitter” than most 
controllers. CP/M 2.2 and all necessary contro] 
and diagnostic software are included. 


IOD-1180A A & T with CP/M 2.2.. $370.00 


| | MEM-S2631A J2K A& T 


| 


SBC-200 


2 or 4 MHz single board computer 


. 5-100 bus compatible * Powerful (MHz Z-80A 
CPU е Synehronous/asynchronous serial [1/0 
port with RS-232 interface and snftware 
programmable baud rates up to 9600 baud ә 
Parallel input and parallel output port ® Four 
channel counter/‘timer ә Four maskable, vectored 
interrupt inputs and a non-maskable interrupt = 
1K of on-board RAM э Up to 32K of on-board 
ROM * System moniter PROM included 

The $ВС-20018 an excellent CPU board to base n 
microcomputer system around. With on-board 
RAM, ROM, and 1/0, the SBC-200 allows you to 
build a powerful three-board system that has the 
same features found in most five-bonrd 
microcomputers. The SBC-200 is compatible with 
both single-user and multi-user systems. 


CPU-30200A A & Т with manitor , $299.95 


ExpandoRAM II 


18K to 64K Spent RAM Daum 


1 


E 
j 
3 
42 
ї 
| 


M LL. 1] 

ын ш. 
x" 

1 

= 

m". m ш 
Е 

гт = | DÀ 

| 

ы - - Ё 
—— M 8 з 


t 
| 


e 5-100 bus compatible е Upta4MHz operation ө 
Expandable from 16K to 64K » Uses 16 x 1 4116 
memary chips е Page mode operation allows up to 
8 memory boards nn the bus в Phantom output 
disable è Invisible on-board refresh 

The ExpandoRAM Il is compatible with most S- 
100 CPUs. When other SD System’ series И 
boards are combined with the ExpandoRAM П, 
they create a microcomputer system with 
exceptional capabilities and features. 


MEM-16630A IGK A & T .......... $325.00 
$345.00 
8365.00 


BAD 


a чтт тете 


МЕМ-48632А КА ФТ 
MEM-64633A 64K A& T 


COSMOS 


Multi-user operating system 


= Multi-user disk operating aystem а Allows upto 
В users to run independent jobs concurrently 9 

Each user has a seperate file directory 

COMDOS supporta all the file structures of CP/M 

2.2, and is campatible at the applicationa program 
level with CP/M 2.2, so that most programa 
written to run onder CP/M 2.2 or 500$ wil! also 
run under COSMOS. 


тта тч see т ш 


ан алаан 


SFC-55008038F COSMOS ал 8" disk $395. oo in 


Circle 205 on inquiry card, 


777 


Multi-User System 


3HC-200. 256K ExpandaRAM ГП. d n И. МРС4 
COSMOS Multi User Operating System, C BASIC П 


$1995.00 


Two Z-B0A CPUs (4 MHz), 256K RAM, 5 serial L^O 
ports with independently programmable baud 
rates and vectored interrupts, parallel input port, 
paralle] output port, B counter/timer channels, 
real time clock, single and double sided/single or 
double density disk contruller for 54%" and 8" 
drives, up ta J6K of on-board ROM, CP/M 22 
compatible COSMOS interrupt driven multi-user 
disk operating system, allows up to B users to run 
independant jobs concurrently, C BASIC И, 
contro] and diagnostic software in PROM | 
included. 
„АҢ boards are assembled and teated- 
SESE SSS ee a a 9 т 


MPC-4 


Intelligent communications interface 


a Four buffered serial 170 ports ө On-board Z- 
BOA processor е Four CTC channels а 
Independently programmable baud rates е 
Vectored interrupt capability € Up to АК of on- 
board PROM е Upto 2K of on-hoard RAM » On- 
board firmware 

Thia in not just another four-port serial 
1/0 board! Theon-board processor and firmware 
provide sufficient intelligence to allow the MPC-4 
to handle time consuming I/O tasks, rather than 
loading down your CPU. To increase overall 
efficiency, each serial channel has an 8ücharneter | 
input buffer and a 128 character output buffer. 
The on-board firmware can be modified to make 
the board SDLC or BISYNC compatible, In 
eambination with SD's COSMOS operating 
system (which is included with the MPC-4), thia 
board makes a perfect building block for a muiti- 
user system. 


101-1504A A & T with COSMOS .. $495.00 


Г] Place Orders Toll Free 


Continental U.S. Inside California 
800-421-5500 800-262-1710 


Fur Technion? Inuíeru oc Custumer Зегііге cali. 


213-973-7707 
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Computer Products 


ЧІ W. Rosecrans, Hawthorne, Ca 90230 
TERMS of SALE: (Cush, checks, credit caria, пт 
Purchase Orders [rom qualified firms and institutions. 
Minimum Ordor $16.40. Californin residents а i i 
ing, Minimum shipping & Мане charge Б) 


Pricing & availihilitv subit to change 


Computer Products 


Printers 


Mm- 


BETTER THAN EPSON ! - Okidata 


Mieroline 82A 80/132 column, 120 CPS, 9 x 9 dot 
matrix, friction feed, pin feed, adjuxtable tractor feed 
(removable), handles 4 part forma ap to 9.5" wide, rear Ф 
batum fend, paper tear bar, ГО duty cycle/900,000,000 
character print head. bi-direciional/logic nephing, both 
serial & parallel interfaces included, frant panei awiich & 
pragram cuntrol of 10 different farm langihs, unes 
inexpensive spool гуре ribbons, double width & condensed 
characirrs, trae lower cose deacenders & grophics 


PRM-43082 with FREE tractar .... $538.95 


Microline ВЗА 132/232 colanmm, 190 CPS. hondies 
farms up tu 15" wide, plus all the features af the 82A. 
PRM-43083 with FREE tractor .... $749.95 


PRA-27081A Apple card ....... 
PRA-27082A Apple cable ........ ч 
PRA-27087A TRS-80 cable „.--..... $24.96 
PRA-43080 Extra ribbons pkg. of 2.. $9.95 


INEXPENSIVE PRINTERS - Epson 


МХ-70 80 column, 89 CPS, 5 3 7 dot matrix, adjastable 
tractor feed, & graphics 
PRM-27070 List 5459 валира ена 8380.95 


MX-80 80 column, 80 CPS, bi-directíional/logic seeking 
printing, 9 x В dot matrix, adjustable tractor feed, & G4 
graphics characierz 

PRM-27080 List $648 ...... ....... 8469.85 


МХ-ВОЕТ some as МХ-80 with [тсїїйп feed added. 
PRM-27082 List $745 ..... $559.95 


MX-100 132 calumn, correspondence qualily, graphics, 
up to 15" paper, friction feed & adjustable tractnr feed, 9x 9 
dut matrix, 80 CPS, 

PRM-27100 List $945 ...... 2a...) B 755,95 


юн 


PRA-27084 Serigi interface .......... $89.85 
PRA-27088 Serial intf & 2K buffer . $144.95 
PRA-27081 Apple card ...... oes s $714.95 
PRA-27082 Apple calle .......... .. $822.85 
PRA-27086 IEEE 488 card .......... $52.05 
PRA-27087 TRS-80 cable ә ptr эт» $32.95 
PRA-27085 Graftrax 11 "— E TI $95.00 


PRA-27083 Extra ribbon .......,.... $14.85 
ee ee out RC cam Ча RR a оаа 


NEC 7700 & 3500 


NEC Spinwriter w Intelligent Controller 
Standard serial, Centronics parallel, and current 
loop interfaces € Selectable haud rates 50 to 19,200 
* Automatic bidirectional printing э Logic 
geeking ® 650 character buffer with optional 18K 
buffer е 55 characters per second print speed е 
Comes with vertical forma tractor, ribhon, thimble 
and cable = Diablo compatible sofiware е 
Available with or without optional front panel 


PRD-55511 IK no frant pane! ... $2795.00 
PRD-65512 !6К no front pane! . 82895.00 
PRD-55516 ЈК w/front panel. .. $2995.00 
PRD-55516 !6K m/front panel ,, &3095.00 


Intersell NEC 85000 
New from NEC - the 3500 series Spinwriters. 
Incorporates all the features and reliability of the 
5500 and 7700 series Spinwritera into an 
inexpensive 30 CPS letter quality printer with an 
optional hi-directional tractor assembly. 


PRD-55351 35000) iK + фея . 1.11 $1995.00 
PRD-55352 зао 1ЁК жашты [31 { kam $2095.00 
| PRA-55100 Deluxe tractor option .. $300.00 


Accessories for Apple 


16K MEMORY UPGRADE 
Айй ОВК of RAM ip your TRS40, Apple, ar Exidy in just 
minutes. We're sold thousands of these 168. ЛАМ 
иригайен which include (he appropriate memory chips (ағ 
apevified бу the manufacturer), ай necessary jumper 
blacks. font-proof inatructions, and our } year guarantee, 
MEX-16100K TRS-60 hit ,,,,...,...: $25.00 
MEX-18101K Apple Ait ..,,.......... $25.00 
MEX-16102K Exidy hit ., влакат. 825,00 


16K RAM CARD - for Apple II 
Expand your Apple to 84K, ] yeer warranty 
MEX-16500A Save $70.00 1!....... $129.95 


27-80” CARD for APPLE 
Yru cumputers in one, ГНО & 6502, more than doubles the 
power & potential af your Apple, ілгішіев £-80*" CPU card, 
CP M 2.2, 8 BASIC AO 


CPX-30800A AGT .. . $289.95 


8" DISK CONTROLLER 
New from Vista Computer, single or double sided, single ar 
tloubic density, compatible with DOS 4.97/23, Pascal, & СРМ 
2.9, Nhuyert 6 Qume compatible 

IOD-2700A А & T Жтездііс ив 


$499.95 


2 MEGABYTES for Apple II 
Complete package includea: Тиш 8" double-density dish 
drives, Vista doxdlecensity 8" Жай controller, cabinet, power 
supply, & га, DOS 422/33, CP/M 22, & Ролс 
rumpatible 

I MegaByte Package (Kit) _.,.--, $1495.00 
1 MegaByte Package (A & 7) ..... 81695.00 
2 MegaByte Package (Kit) -....,,. $1795.00 
2 MegaByte Package {А & Т),.....,. $18.95 


CPS MULTICARD - Mtn. Computer 


Three canda іл eun? Real tne cock i vatendar, serial interface, 
6 рагай! avterfaes А on тн cond. 
IOX-2500A A& T 


$199.95 


erbat е + LE b a 


AIO, ASIO, APIO - S.S.M. 
Parallel & serial interface for your Apple (see Byte pg 11) 
IOI-2050K Par & Ser hit ........... $139.95 
101-2050А Par & Ser A ЖТ ....... 

IOI-2052K Serial Rit ............. 

101-2052А Seriol A& T ... 
ІОІ-205АК Parallel kit ............. 
IOI-2054A Parallel A & T ........... 


A488 - S.S.M. 
IEEE 485 controller, uses. simple basic commands, 
includes firmivare and cable, ! yenr guaruntee, (see April 
Byte pg Hii 

IOX-7488A A &7T ...,... 


КН ш 


Modems 


САТ MODEMS - Novation 


САТ Wit baud, avoustic, anewer/orginate 
ТІОМ-5200А List $139. 95 TERETE .... 8148.95 


D-CAT лю Бана direct connect, onaweriorginnte 
IOM-5201A Lisi $199.95 88.95 


AUTO-CAT Ашо nnaner urginate, direct connect 
10M-5230A List $299.95 .. . ... $239.95 


Apple-CAT - Novation 
Safticore semi table 12080 vor MIO haud, direct солист. auto- 
ansavr aytedial, auxiliary divin ЕРДОС" seriol port fur 


пег 
[ОМ-5232А Save $50.00!!......... 8325.00 


SMARTMODEM - Hayea 
Sophisticated direci-connect auleunawer autodía! modem, 
taueti bone or pulse лата. БЕС interface, programmable 
IOM-5400A Ѕтог тобет .......... $269.95 


6169.95 | 
esos. $98.95 | 


VDC-851212 Color Monitor ...... 


$399.06 | 


Single Board Computer 


AIM-65 - Rockwell 
#503 rumpuler usth. olphanumeric display, printer, & 
le yhoart. ond complete instructiuno? топит 

СРК-50165 J/K AIM .. ,. 
CPK-504885 ЈК AIM ........... ... $474.05 
SFK-74600008E ЯК BASIC ROM .. $84.95 
SFK-848600004E 4K assembler ROM $43.05 


-m m ee- + 


Р5Х-030А Power supply ............ 884.95 

ЕМХ-000002 Encinsure з - aļ ee an 254.95 | 
ЧК AIM. ВК BASIC. poner suppy, & eneinsnre 

Special package price s:r: .. $649.95 


7-80 STARTER KIT - SD Systems 


Cumplete 2-80 micerocompyter with RAM, ROM, 170, 
keyboard, display, kludge arta, manual, & ivorkbouk 

CPS-30100K KIT ..... 
CPS-30100AÀ 467. 


22.5. $299.95 
4 екезеткезеея = $469.96 


SYM-1-Synertek Systems 
rimi ега а casei quietis IK w RAM, 4K of ROM, krypa, 
LEN dees, упо & rassetie целое on Ruard, 
UPK-50020A А6Т 1, $249.95 


т а oP Rae eH 


Video Monitors 


HI-RES 12" GREEN - Zenith 


15 MHz Балдин, 700 liner‘ineh, РЗ! green phusphor. 
sititekable 40 ог 80 columna, smell, light-weight & portable, 
VDM-201201 List price $150.00 .... $118.05 


Leedex / Amdek 
Reasonably paced video munitars 
VDM-B01210 Video 100 12" B&W .. 


$139.95 
VDM-B01230 Video 100.80 12" B& W $170.95 
VDM-801250 12” Green Phospor .... $169.95 


VDC-801310 14” Color E ,... ... . $379.95 
12" COLOR MONITOR - NEC 
Hi-res monitor ций audio & sculptured case 

‚ $479.95 


12" GREEN SCREEN - NEC 
20 MHz, РЗ! phosphor video monitor with ви, 
exceptionally high resalution - А fantastic monitor ad и 
Very Feasonable price 


VDM-651200 Special Saie Price .. 


o. BIBH.BO 


Video Terminals 


AMBER SCREEN - Volker Craig 
Detachable beyboard, amber on Nach display, 7 x 9 dor 
matrix, 10 program function keys, 14 key numeric pad, 12" 
nan-glare acreen, 50 to 19,200 baud, direc? cursor cantnol, 
ausíliary bi-directional aerial port 

VDT-351200 List $795.00 


VIEWPIONT - ADDS 
Detachnide: Беуіненті. aeria! HS933C interface, Міні ratis 
fryum d 1 his IONAL агау rid iit past pant, H x Марау, 


$645.00 


8 UC et hw 


VDT-501210 Sale Priced... oa $639.95 
TELEVIDEO 950 
VvDT-9012850 List $1195.00 ...... , 085.00 
DIALOGUE 80 - Ampex 
VDT-230080 List $1195.00 .,,.... 8895.00 


Computer Products 


8-100 CPU Boards 


THE BIG Z* - Jade 
2 ur 4 MHz шойсһаһе 280° CPU with kerni ЈО, 
accumodales 2708, 2716, or 9712 EPROM, baud rates fram 
75 tp 9600 

CPU-30201K Kit .-зфзевтата» деве е $139.95 
CPU-30201A ABT ............... $189.95 
CPU-30200B Bare board ........ ... $35.00 


2810 Z-B0* CPU - Cal Comp Sys 
3 УМН: ZMAT CPU with КУОЛАС aerial [ГО port and on. 
hunrid MOSS 2.2 monitor PROM, frant paar compatible. 
CPU-304004A А & Т ... te азі 8289.95 


CB-2 2-80 CPU - S.8.M. 
Zar 4 MHa 2-80 CPU bunrd with provision far up to ВК uf 
ROM or 4K of RAM оп board, extended addressing, IEEE 
8100, froni panel compatible 


-100 PROM Boards 


PROM-100 - SD Systems 
2708, 2716, 2732 EPROM programmer w/software 
МЕМ-99520К Kit .,.,- ..... . ... 5188.95 
МЕМ-99520А AGT ... ..... $249.95 


PB-1 = S.S.M. 
2708, 2716 EPROM board with buill-in programmer 
MEM-99810K Kit ............... $154.95 
MEM-99510A AGT .............. $219.95 


EPROM BOARD - Jade 
16К or 32K uses 2708's or 2716's, ГК boundary 
MEM-16230K Kit .............. ...-. $79.96 
МЕМ-18230А A d т ЕРЕЕНУНДЕ? т $119.95 


S-100 Video Boards 


VB-3 - 5.5.М. 
BO characters x 24 linesaxpandable lo 80 x 48 fora full роде 
of text, upper & lower cage, 256 user defined symbols, 160 х 
182 praphica matrix, memory mopped, has key board 
ілі. 

IOV-1095K 4 MHz kil ............. $349.95 


VDB-8024 - SD Systema 
x 34 1'© mapped viden board with элен I/O, and 
inii ZWA" 


IOV-1020A А & T љанд 1 Gt заказа d av $459.95 
VIDEO BOARD - S.S.M. 


м rhoracters v 16 lines, 128 x 48 matrix far graphics, full 
upper lier case ASCH character nol, numbers, symbols. 
and greek Iriters, "| йрй vider. S- НЮ. 


10\-1051А ACT 4 teva tae и $219.95 
1О\М-1051Н Bare board $34.95 


S-100 Motherboards 
ISO-BUS - Jade 


Silent, sample, and on sale в better motherboard 
а Slot (5'5" x 8%") 


=. ne bee 


MBS-061B Bare board ............... 819.95 
MBS8-061K Kit ........ ..‚........... $39.95 
MBS-081A А È T че id ate ere ee ую $49.95 


12 Slot {06° x BH") 
MBS-121B Bare board . .......... .. $29.95 
MBS-121K Kit ж та њхиниаљшуешФее 5p^d4ayphn $89.95 


MBS-121A A & T ................ ,--- 889,95 
18 Slot 114" x ye 

MBS-181B Bure board ............. ‚ 849,95 

MBS-181K Ам...  ......... .-.... $99.95 


| MBS-181A ACT. Re РИ р 5 е $139.95 


CPU-30300K Kil eames „ьект +з кї $239.95 
CPU-30300A A & T 4%фФфтетсаявіфіагғе)р $299.95 


10У-1005А 4 МН:АЖ4Т.......... $439.95 
IOV-1096K 80 Xx 48 upgrade тышайта $39.95 


IOV-1051K Кї... ............ 8148.95 | 


85-100 RAM Boards 


MEMORY BANK - Jade 
4 MHz, 5:100. bunk aelectable, expandable fram IGK ta 64 К 


MEM-89730B Bare Board .... .... . $49.95 
MEM-89730K Kit nao RAM изу 8199.95 
MEM-32"731K 32K Kit ............ 8238.95 
MEM-64733K 64K Kit $95»*5192528 ttt $279.95 
Assembled & Tested .............. add $50.00 


64K RAM - Calif Computer Sys 
4 MHz banh pori bank byte. selectable, extended 
addressing, (6X bank selectable, PHANTOM line afinws 
memory overlay 8080 2.80 front panel compatible. 
MEM-84585A AAT ............ $578 


84K STATIC RAM - Mem Merchant 
HE static 5-00 RAM card, 4-18K banks, op to RMHz 
МЕМ-64400А AET ...... ..... $789.95 


32K STATIC RAM - Jade 
3 or 4 MHz expandable static RAM board uses 2114 L's 
MEM-168151K 76K 4 MHz kit. ...... $169.95 
MEM-32151K 32К 4 MHz hit ...... $299.95 
Assembled & tested . ... ....... add $50.00 | 


16K STATIC RAM - Mem Merchant 
4 МН: 16K static RAM board, IEEE 58-100, honk selectable. 
Phantom capability, addressable іп ЯК blocks, *disable-able " 
іп ІК segmenti, extended oddressing, low power 
MEM-18171A A&T t+ Pb oro kr en ets $164.95 


55-100 Disk Controllers 


DOUBLE-D - Jade 
Double density controller with the inuide track, оп board Z- 
OA", printer port, IEEE 8-НЮҺ can function on an 
interrupt? driven buss 

IOD-1200K Жи ............. T $299.95 
IOD-1200A АТ .,....,......,.. $375.00 
1007-12008 Bare board ....... fom 


DOUBLE DENSITY - Cal Comp Sys | 
буу” and 8" disk onntrodier, single or double denuity, with | 
пп: bout loader ROM. and free СРМ 3. and 
manual ari. 
100-1300А AGT ...,.... ........ 8374.95 


5-100 [/O Boards 


S.P.1.C. - Jade 
Our new L'O card with 2 SIO's, 4 СТС, and 1 РІО 
IOI-1045K 2 CTC's, 1 SITO, 1 PIO .. $179.95 
[OI-1045A А & T $*4à443€1/4:£:458599492495b $239.95 
IOI-1046K 4 CTC's, 2 SIO's, I PIO 8219.95 
ІОІ-1048 А А«<Т............... $299.98 
IOI-1045B Hare beard ш” manual ... $49.05 


I/O-4 = 8,8,М. 
2 errial Г: О ports plua 2 parallel I/O porta 
IOI-1010K Кий... ... .......... 8179.98 
IOI-1010A A& T .... ............ $249.95 
10]-1010B Bare koord = л аро e с» | $35.00 


S-100 Mainframes 


MAINFRAME - Cal Comp Sys 
ІР кін 5.100 mamnfreme with 20 атр power supply 
ЕМС-112105 Kit ... ti әстетееы ү $329.95 
ENC-112106 А&Т {челе К -, $399.95 


DISK MAINFRAME - N.P.C. 
M uhi» У tires nnd n 12 alot S HG кулге, Altrortine 
тен оніо n dh ІЗ кіні noatfieelosarid dori cage, рач 
яна. dant fana. lighted niti йе. amd ihre profesumpat 
чіпа 


ENS-112325 with 25 amp р.к. $699.95 
Cirofe 206 оп inquiry card, 


Disk Drives 


Handsome metal cabinet with proportionally 
balanced air flow system © Rugged dual drive 
power supply * Power cable kit € Power switch, 


| line cord, fuse holder, conling fan е Never-Mar 


rubber feet = All necessary hardware to mount 2- 


Dual 8" Subassembly Cabinet 


| 4" disk drives, power supply, and fan » Does not 
| invlude signal cable 


END-000420 Sure cabinet » «sre $59.95 
END-000421 Cabinet kil а. $225.00 
END-000431 AT , ..- - 8359.95 


Я" Dink Drive Subsystems 
Single Sided, Double Density 


ENI)-000423 Кие 2 РОВІ , $924.95 
END-000424 A € 544 FDrOD-SDs $1124.98 


END-U00439.— Kit ee? 54-801 Кв $989.95 
END-000434 Аё Гн. 2 А-н Ка $1195.00 


9" Dish Drive Subsyatems 
Double Sided, Double Density 


END-000426 Ки a3 ПТ ...... - $1224.95 


END-000427 Ad Ги!2 ОГ . $1424.96 | 


END-000436 Ки u2 ЗА-Н51 Ех . $1495.00 
END-000437 Ad Tw 2 А-н Ма $1085.00 


QUME DT-8 


8" Double-Sided, Double-Density Disk Drive 


1 Drive ... $524.95 each 


2 Drives . $499.95 each | 


10 Drives $479.95 each 


Jade Part Number МХР. 750080 


Shugart 801R 


8" Single Sided, Double-Density Disk Drive 
1 Drive ... $394.95 each 
2 Drives . $389.95 each | 


dade Part Number MSF-10801R 


SIEMENS 8” 


М” Bingle-Sided, Double-Denaity Disk Drive 
1 Drive ... $384.95 each 
2 Drives . $349.95 each 
10 Drives $324.95 each 


dade Part Number MSF-201120 


MPI B-51 


64" SingleSided, Double-Density Disk Drive 
1 Drive ,.. $234.95 each 
2 Drives . $224.95 each 
10 Drives $219.95 each 


Jade Part Number MSM-153100 
END-000213 Case & power supply . 


$74.95 | 


California Di 


Post 


26 Megabyte 
Hard Disk Drive 


Thinker Toys 


DISKETTES | | р 


FREE PLASTIC LIBRARY CASE INCLUDED WITH THE 
PURCHASE OF EVERY BOX OF DISKETTES 


a 

.. ag ree 

And өй imrar. а ple I LE. | Two Singa Мова Filtar 
en cort TTE РГ . ТТІ! 

Fiteg» moriis саире or төтті Шамир. Surge Suppressor 


Ten boxes 522.75 Qne hundred boxes 321.50 Line Voltage Meter 


ү кат” | t „Кп viaja: nirflereoscé cxitt-d 
p» maga - ig mou ans plius oe een 
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тыта = CMOS LED 5topwatch/T)mar РА 
ТЕЧКИ» | 5Yoanwaten Стр, XTL нм 
TMECJPE Tona Genarator 1.15 
TMECLEwv/&IKt" Tona Generator Chip, MTL 11.94 
ngiaiPO Osetligstor Сәтібтінін» Lm 
ТИПАҒСУ/М Frag, Caumer Chin, XTL 11% 
Ep IL Saran Gecade Counter пм 
АРА Clark Cgnaralor ім 
Tas PG. 4 Fung. CMOS $tepewith CHT ию 


ЗЕМ РЕН" 4 Func. Stacwaien Chip, X TL ім 


ЗГЕ 
ФЖАЕ MIR? 4 Function Counta Chip, x TC 74.35 


Мсн 145 мкм 4% 
„мисин 15 мыста 1.3 LA АРУ E] 
ман 4.94 LMMOT-H 13 ішін 8 


CAPACIT 


50 VOLT CERAMIC DISC CAPACITORS 
4 


Lv JM ми э INAY -D м — 
MINI. ALUMINUM ELECTROLYTIC CAP ACITORE 


INTERSIL 


Оң univ. Counter р! А. пе 
Orit Fiag. Courier С.А. BB 
§-Oigit Frea. Counter С.Г. 11.95 
¢+Dight LED uUn/jDmBwn Counter 1275 
Сек шав, LED т) 17.5 
LEO iW Digit tg Courdar ГІН) na 


В-ОН Lindy. Сома! м.т 


CMOS Bir Prag. TimersCouciar 4.55 
CMOS Dividet-by-k RI. Таг IE 
CMGI SCO Prog. Tirmarfrzóuntar ЁШ 
CMOS OCO Prog. Тисы $8 
CMOS 153 Timar (2 шіт) La 
CM OS 356 Timar (8 pim) 238 
CMOS On Amp Comparnkctor Sh 335 
CMOS Op amp Ext. Crt. MAY LF 
CMS Owl Ор Amp Comp, "HAV JE 
CMOS Tri Ор Amp Comp. MMY 5.5 
CMOS Quid Ор Amo Comp. IV. 7.50 
CMOS Gusa Ос Amo Comp, ШАМ Y, 56 
Voltage Covwerter 1% 
"WWaseltonn Generator ағ 
Meanalithic Logarithmic Amp u 
Март Band—GAP Мо! Raf. Diode $ 
Wolt Ralriricator 2,55 
мән Rep 


мкін 


E] ( 

[E -] оғым жш Low 

Le LPR In імнысы ы 
” LFHSN ЫШ LEA ibd o 


E. LFI ыа ламе 1-6 
іш LMHAN Lan інім 1.95 
LS Fi LA „ым 1.5 
1.25 NUN 1m LM 208 
LA 3a імен 56 

196 пм т „мен іе 
ЕК; м жон LMNs А 
115 „мим 1% лч іл 
AN [Кл к 6, 1 Cups іл 
195 LM BN ын Мт 1511 
ГЕ LMOMNN-3 123 LATP 10 
n мич 45 тар LA 

(мем „ж МР іл 
із LMHN E id шм 2т 


МЕЗ 


ÜR CORNER 


PE TE TEL. 
в ud 
4 


agshiuu i 


Stress 


і 
X 


^4 
An 


0 


ШЫСПББШЬИББ 


shee 
не 


aa 
ы 

hai 
+ 


Circle 207 on Inquiry card. 


DATA ACDUISITION (CONTINUED) —— 
асасы С кыл АЛаСияғанағ U-CH. adult. AA 


РОА. 190 —— gospA/80904 SUPPORT DEVICES 


102 P2é KfTarrmet lor МА 1010 Clack Modalaa 


Sun Power Your Electronics! 
SOLAR CELL PANEL KIT 


МЕТИ Pre в ат 
у bec qe T сма ni Hapat Uns Brad Am | Айгыс" — hh АРС СВ. ALi ш 
одии rly пен гыры Сори ам | пасконсм HHS CA Сома. Миле Come (BAL TL 
APPLICATIONS. penn чыптаны Bat Crean 24 | оасшаь сач — (OB СГА Gere Mere. Comp. ГЕ &95 
* inah aviocicchs оғым Cimch Garmi ids / Cie еді із | сасша гы танін Сени TUNIS Lie) ің 
a АҢңаготитеТ eutro; [peas мч Отыр» ла | DACHELCM АША Сао {Lae Lin.) 5% 
АУ пака nem Ay pner Gale chat flus Deore ав | сағысысе  UUMO/A Garuti PRO Lin.) .— 
& AI ft marins сіка. [700m эз MA клк ам! іФ | comun Cesena МиНінінки? Le 
“ ҮҮТ oper. (пеги, [sR O Langnet hie db мн = AY pa ain A. im 
3 “имым Bay ти нынан Сын. PIEDA Rc —— ——€—:— 
ы р А ЛЗй DERI -h сатте ijt, jvia A "TI = [Те] Pis Енін -” 
пз м іле Tienes шел Nbre) Dywamic ж 
Features: Bright 0.2” green dilay, гаги ау rime [Doe ors Pre t = тең =з wi ам жиз эши 1» 
bem 2 0.6 өс, Ліну scour, Auto, driplay brighieeti сост [ose ЖЕ Жана = eb Maru T 
logic. Display color fHterable 10 bius, Lexi greon а [омм rag GET Саена жы nn —— -= 
floes, Сотта — о Е adel wwitétuss ar 1. бел Pog уны Ciscoe маан» Moa * 
M 36.95 [em с тее ЧЕ: жыз Аай же. T 
МА 1003 Modute 27 xL 7H 00) . $ — — —.— " т А Шық i oM һа 
CLOGK MOOULES Dain ы НО ми! Perge = жыг [ "IUUD раба ак 
Oma Uu eius Dewees име dat Ыз» Ж Шр мочи 4, 
мазй23 7^" Нәс Din LED Cinos Modes 86% foun Сез да Phcumares Гизы 15 - кан Dans сы 
MAITIE .7' Oig LED Atar m (шыс К/Т ЛЕМА eto Dra Desa" Coto had. Ванч је б» Тігінін ця dica] m — ты (ылыо E 
L^. aM, bue сет mue - ВИОСЛЬШКЮ SUPPORT DEVICES --| masti т 
MA1002 Б" Ней Оны LED Соса в Жатты 0.065 MN 7 a um ку 
К 019,8" бы опы ТЕО Еден + т іссе” жағу ан Ci bha Айя) рел um et Fury Oecum ” 
1037 СВА, baita в e$ Bester RAM Фама мі Dynan 
MATOSI .?" Green ОНИ LED Clock аа н тинен 1A мы | жы бүта - 
TRANEFORMERS кади Рмзн анығына Сянно FW | қылдар M)NN HR Oysamis am ris DAE ін 
аслан Мары COM (CH Con DS fo əн | Шад Ша Стр: dL Ld Lr: "MET 
102-P20 Хіпттам lor КА 1023, 1042 5 5016 Mods. 1.48 тиан diim, жайт um Hs jo етн а 
те 
Ұ52-Р22 X'ormá« tor MA1020 Clock Modula 3.49 упер чч они dici Quis Адым кн ыш) ПАМ гном) 
е 
ТЕ] 
ъз 


Lim ld 

м. жш 

ыстан ына оҷа аи МО M 

кава а 

Vode рын қан Б был [oh 

— CHOP ДОСЕ ЕТОЙ CHIPS 

Ay (РО: CP |н шық ПЕ 

E ПМЕ GA bun LIN LUE 
c» 


шем Бін 
PROMS EF ROMS 
Mov Еламан аам 
га Let тааси 


ЕЩЕ» 

Carum 

Mar. «he 
іші Bawa 

Tees 


азда 


HH 


faaturirs- Сов йт Ни KARTA HEN TV. ФО 
* Олии: 19VDC, ta 300mÀ іп Sere [ote мм! Dir щн ESNOA intpp equi] 
SYDC, ts дедік Рве {овы Camii Bici oem. Tung. Green) IE жайын T! р ай 
* Pane) -r (a — ант for — № мыи экее, мм tate Шөіегу| m | ma мА каты ү ттар! cea ын 
в [ш 
riter А AA jE an, EASE onset 
веб d Mn: FO 


pma 
v Verga Әле tg a СУ Imcrpmenta «инимин, — 29A ты 


Praia charger кіні rli ік РАСЫ 
қ T ыла ы TUAM ман = Coat In Mew АЙЫН чина © Cee Сы — 
ч н ROOM'S 
| =. бодады Fd алар безе cedem Ay сарыны {Даланы U Сам) 
та JES Sor Den Panes Kx cenana 20 aach ichar сені wran Duki 0-09 Dynamic mper бакыла Ойт мет {Lower Cata] 


00406 READ ONLY MEMORIES 


ткен аке пон eaten. alone Vho сым 1n Satin iiri =) Сым шенігі debe 


vorige mi 4 Lire нәт tr ИМС i eme y mM me» Dant 1-6 Амынын AC ыла» Шаба АП £niPlag ыва 
67 er E m ER M de зл гы үлтты түтөтө шім ы жән бұтаны құлан былады т-не 
о eum ішеімі Орлат EP ee ж Canis ar Gam 
ia m Dren Aa me canara re n ро usnm Seren сме MICROPROCESSOR MANUALS 
ond erties ку Beti k in кон prajects мкин Сенин Шөз кты 
Е305 $39.95 [mva пка or m 
J u 
J ЫДЫ Аа aae aad жан SPECIAL FUNCTION 


Hes ан жк 
amv Sent IDA eec 
Hm яға! Duyremic 
TAS [- Sy ey 
mary Балам ЖИЙ!!! йд! 
жа Dee шош Ме 
anv Очы те шн жана 
mun Qu Б ач Spi 
LL File b! © 


DATA ACQUISITION 
дв ШС преим йыт Р На JI ь 
Г T] Tauon Теле сим Mon Fen ж 
АЕ.) Tonge fap hage dune rui Ei 


Owen MOS Cur Diver Bà] 
Шын Мс Сазе Driekr ПЛА) im 
Feopes Сна, Рибаги ни um 
Carmona dux. CD ме 
Whero tH Aan Thag Citt ім 
аныңыланалн: Соли но сыы» ПЖ 
Акрон Hes а rl МАЛА — qiu 
one ағы! LEG Garre 

atia йө ұн dC ЛИМ р 
à Cr? LED Cre afe Hua dert. 

D а АЕ #йшит. Denver Мал mag.| із 


TEL&PHONR/KEYBOARD CHIPS 


EPROM Erasing Lamp 


= Crowes 2708. 2716, 1702A, 82030, 52040, мс. 
е Еген up to 4 chips within 20 minuter- 


э Meintsins canatant expasure distance ої опа Inch. [МС бае pia Ot Ата ый ont — Talebieuab Crete ga 
» Eperial сотиб етв foam liner elimmmares 20016 Бинар. fiir Сањна ыттал Barca m curé d тич = 


» Buli-in ast ety lock to prevent UV exposira. Lun МИНА T 


кн ЭРЕ (naut Qe Ams LD A — e из 


a Compact — опу 25/8" x 2-7/8" x 2” uj j- = кетеме #зымиз (И кетіп Т. 
= Completa with holding tray Гог 4 chips. ee denti cou m 1m и —— уы = —- ni 
ИМЕ Asplarament Bulb , j: pe ee + 618.95 косаи счет Mq qv" Е Puan Bui jan Porte Dini ің 


расы CP В WU сый соғуын Co RA ыл. ( га — алые, Бөні Менам К ам 


UVS-N1E............ $79.95 


МАРК CONTROL CIRCUITS 
JOYSTICKS ps ель 


ичти АС. блады туады Сидр 
№ пирин b cheer 9% meme ^d ON % құқты” он ез Дін p [ГЫну зе йыны] а Dod 


Қан | i ts) ене ФЧ әз ch М mcr reme, ue Г 


пәм» а ——— nA — | un 
Lic О a drt РТО 
LETETT Be ки ік avs ee è 1 POM үт 


какым м іш Crgutal АНАР» 
БШ „Жы... суугін г ETIN 


JE608 PROGRAMMER 
2704/2708 EPROM PROGRAMMER 


К, i ай Ё 
г” 
45-6X% ВК Lines? Tapar Pata ries (n t $5.28 


35100 100K Шым Taper Pota... .- -a - $4.55 
С ВК (2) Video Controlla in cma - . $4.95 


ALLIGATOR CLIP TEST LEADS 


Вәрізне: $ LEO v For H 
Е ea 
у-ү з о А ipt Анет Вере кый 


өл дарма Ты Бы ИВ. 
raro adi palis 


ana рой» paced. келей ато сир ол афей ead 137 
ыс оын and үшты. 


«9d, Shep, атта корса rry naa А ЫР citet urat чь b agbada p Себе end Пий ты 

CP g $2.95/ абада MORS нр ke атро Te EADM can be р-на тыл ham me Нм ішінді aed ш VD и ko- 
(4 per pack) .-...... ” ратата) EPROM The ЛЕНИЙ Prager рч praa perme’ dPROM py кэш ке ші ИФ BAM пғала 

vna ty ei rerit n жүздүү ri iat ро фай Алу іт Бер горат саті 

у Бар Fin ciae К ЕТ ко hunt гант Д ihe (ries ИНЬ wid ТЫЗ be 

ИП: „Ж ызыл. › еа +. 


JE215 Adjustable 
Dual Power Supply 


Genes! Description: Tha JE215 i в Qual Power 
Supply with indagandent adjorable dites and naga- 


JEGOBK кі... И И А, о 
JEGOBA Assamhíad and Тевіей.,................:.... .2499.95 
D LOL ИИ ЖЖ el 


JE608-18K ADAPTER BOARD 


Нұр output voltages. А pariè adpesiment tor Fath üENERAL DEBCRFTION FOR 1730/2788 EPROME 
of the iuppliet providas the и uttr unlimited applications DEA Xr р pte Nd 
for IC current жаве requirements The supply can етері рта PAOA Po eoe eje 18K: FROM le dona өтрїттїйүг 3 ea 
pico bt uted аға nerd ali-aurpors varmbia power hail i ROMA рыла ті ins Жа RAM conch i^ Sor HIER. Prage reti 

Jero 16K Adapter Вова КИ... ... .... si aya juana 20.08 


supply, FEATURES: 
= айыке! teguleted povear рітім, 
оса. wid neg 12ҮОГ to *5voOC. 
& > 8 Power Dutpwi leach вару]: 
«Зь. $Y ОС @ BüOmA, 10+ DC & TOO А, 
12VDOC f БОА, and 
15vVDC 0 1765mA 
9 Тәй, Jimmia! adj iC reguietan 
With Hermal averlaed пед. 
а Hest ani regulator brooitng 
T LED “on” fadbeaqor 
4 Printed Board Opnatruedan 
в 320V AC input 
в Birs 31/274 «BIBL 3" 


ЧЕТ\Б Adj. timed Kit lor shown). . $24.95 


{Picture Amt shown But similar (^ селее tnn то above 

J£200 Reg. Power Supphy Kit IBVDC, Hu .: 914.95 
4Е20Б Adapter Ви (то ЈЕ200) 5.388 : 12V. $12.98 
JE210 Var. Pwr. Soi. ки, | 5-15V Dc, © йн, $19.95 


ШЕШЕ Upgrade (Bond амалы! ЛЕВЫЙ а Iactory for adapter Insialigtion ‚++ MU 
ef the 808.195 Adapter Bose) КІП 
JESOBAAUK Mod. Assented JEGOS wi Adapter LJEBOD-BX) ила. ... .. $538.95 


310,00 Min. Order = U.S. Funds Only Epec зала — 254 
Сын. F.aiamte Ада 6% Sales Тай Send 884 Postage for your 
Fostegs—Add EN plua & 1.50 (rwurance FREE 1982 JAMECO CATALOG 


ORDERS 
Jameco WELCOME 


| ELECTRONICS. (416) 592-8097 


MAIL ORDER ELECTRONICS — WORLDWIDE 
1356 SHOREWAY ROAD, BELMONT, СА B4002 
PRICES SUBJECT TO CHANGE 


Сігсіз 207 on Inquiry card. 


Berd боры 2 кере @ i 
рә ыйла TTL Copy Den Vni 9m 


AC and DG Wall Transformers 


Ымі Ым ium uif au. 
gap idem amp әт 
ың Hàm irm м ім 
GE пилы 


a Pri 
750 117v [zT] 12v TROMA g 
АС 600 357V080Hr 17 ЧАГ 5UQmA $a рб 
АЕ1006 1*7viüUHr 12 WIN 1 amp $5.95 
ACTY700 117'y OMe B ЧАС 3.7 әтір 82.96 
СУ 9200 117 V8 DH Я vOC 200mA $. 4- 
ре 900 120916092 $ VOC Вата 


CONNECTORS 


D-Subminiaturgs Plog... ~ 

D-Subminiatura Socket. . B0 
Бегин Lock Hdwr. (2 Da255/P 2/ АЧ 
Cover tor 082525. ...- ‚ $175 
P.C. Edge (22/44 Fi] : s o ‹ $2.36 
BNC Plug + = g “ar - $1.79 
BNC Jack as е m “4 
ОНЕ Adspisr . 84 a1 
UHE Pane! Ңаср. s... 
UNF Adepir жа ч i 
UHF Plog оьр з + 
BNC Pug eters rarer |+ | 

ua 1094/u BNC Bulkhaad Amp- . 


16K Conversion Kit 


Expand your АҚ ТЕО Bystam tà 16K. 
Kit cornus comptate with: 
B за. ММ5200 (UPO416/411B] 18K Dyes. Aarma (NS 
Ж Documentation lor Conversion 
ТК5-Т6К2 *150М5 „,,...,..,,., 529 26 
TRS-16K3 "200N5 q»958582508525292 а à MEME 
TH£-18K4 *750NE .....,......... 19,08 


JE610 ASCII 
Encoded Keyboard Kit 


| яды” 
Г 


Tha ЈЕФТО ASCII Keyboard Кіт san be iniertesed iniu 
тал any compute whem Тһе bit comm wapata 
with an tius gade ksvünDard ltr Фито у 
(O82: eeyel, ІСІ eorhata cOnnmctor, aigevronie comio- 
аяма éd в шыда uri variag knard Tha 
umyhncard ваге "eques *8V © 150m кегі —12V 
Ф mA inr пенен Pastures: ӘП bin à pe^dirdte the 
126 characters, ырды end homer nese АБС set. Fully 
buflar&d. Two uww-detne tayo plovikted for tunin 
арр!наната. Саре dock lor appercam-onty кірі cherne 
ters, Litilizaa в 2278 Оф] ancor товоо memory 
chip. Outputs Шімеліу compatible with TTL/OFL ur 
МОВ inge arrays Camp iviertecing with a Ycnin dig oF 
18-nin ва conectar. га: JAUH a Зам с BD 


| JEGIO/DTE-AK А non _ $124.95 


JE&10 КИ уче саза). nm $ 79.95 
K62 bP Mey Kayboare (feypnaara anky) +. ‚$ 34.95 
| DTE-AK (сам оту — 19-а oS 49.95 


46212 — М wa 12VDC Ал t Board КІП 
[NEW]! tor ео ASCH KEYBOARD KIT 
Aeoviies -lay br fram Incoming 3v DC, , 58.95 


JE600 
Hexadecimal Encoder Kit 


gm 
ree As 
FULL g-BiT 
LATCHEO OUTPUT 
TOKEY KEYBOARD в 


Tha JEGO Encoap ey pos Ки nrovida Two тқңсағата 
nanacercimal digite ағайы сы from рди нё! kay entree 
йа дачу direc programming tor Ehh rmmierapeocemot 
nr bit memory Решив. Thise віт НУР bays pro pro- 
wkded far weer operstions wi one faving p bullas 
putnput srefleble. Tha outputs ere топе ang спой пота 
with Я LEO readouts Algo included ins мау entry atropa. 
Features, Full B-b iatched ыру Jor пмегартосавяве 
usa Threat gear-daline Ways with nna Dang мазь 
eperalion Бавсылаа sirmult provided «nr ай ТИ taya, 
В ГЕО readouts lg verity entries Cery iertacing with 
namdara фе ІС eamnecror. Quy *SVOC ғаға 
lr operation. ге: Jh H « Be а dS" D 


JEBOO/DTE-HK „нота точе) .... 599.95 
JEGOO Kit ва emani tne cae) $69.95 
К19 кеу кеусозті (Кәуінмігі onip? s.. 514,95 
| DTE-HK (cum ony нары “чины с) $44.95 


rem а а 
TERMES n 


PRIORITY ONE ELECTRONICS 


CPU-Z- GODBOUT 
2/4 MHZ 780 CPL 24 Bil tigi 


ЕНТ 1808 Unie деғаттерве €or eer ne Li 
т там ШИП еше». tn as „йрй 2199.00 
Т 1600 CSC 3-6 MHZ .......... $978.00 


DUAL FROCESSOR 8085-8088 - 
8 MHZ Provides true 18 Bit Power wilh a standard 
B bit 85-100 йшй ......5-. а 


авт 16120 Unidt..5 MHZ .,....... $285.00 

т 16124 AST. ‚ 8 MHZ Ie gel bp ede $399.00 

СИ 18126 CSC...8 MHZ. $408.00 
BOARD WITH 8085 ONLY 

&8t 1010 UnKit..5 MHZ. ,...... $235.00 

GETIGIA А8Т.,.8 MHZ .,....... $305.00 

ger (616 CSC i- 8 MHZ .,..... ‚. $398.00 


SOLID STATE DISK DRIVE, 3500% FASTER! 
Not Really, Ви! the Next Bast Thing For Godbout 
8065/88 Users. Сай For Details on M-Ürive. Sea Page 


340 of oe алиме 

aay ма т ete lee ated eee eee eH Ы 

ШТ FA 254E 4-1%%4- tegma тізі Simeone $3,000.00 
2810 280 CPU-CA. COMP, SYST. 


2/4 MHZ BOA CPUWIhRSZ32C Salal VO Port cempiela with Monter 
PROM {м 2427 Dtsk Controtler 
сся 2016 ЖЕТ, EET T 
Саз 280 CPU. 5.5.М. 
2/4 MHZ will accept 2718, or 2732, or RAM 
RUN/STOP and singie stap switches 


$210.05 


исак Kit ггчсззегазреневеревв $796.00 
SSMCRPA 0 wm $316.00 
SEMZBOM 55М280 Monitor ... $89.00 

CBLA 8080 CPU - £.£.M. 

8080 CPU, 1K RAM, Holds 7 2708, 

1 а Bit parallèl input рогі. 
thtt å { чо фичи лен ња ев $181.00 
КИСТА AST .. b?hbbpuss*etb5.:96 $221.00 
Шы SM 8080 Monitor ..... $58.00 


$-100 1/0 BOARDS 


‚ Serial регі (sottware prog baud), 4К EPROM OR 


RAM provision, 15 lavels of interrupt. real lime clock. 
optional math processor 


РАЙТ ND. DESCAIFTICN LIST МГЕ OUR PRICE 
ША Unkit ізіме 
GBTi82A Anmumbiad А Tasted £39.00 6389.00 
#811826 С86............... $405.00 $460.00 
ВЕТЕР Ма Chip 6105.00 
Umm Math Chip £195.00 
МЫ ART with 8231 Math Chip mM 
ип CSC with 82397 Math Chip [055.00 
НТ AST with B232 Math Chip $056.00 
60710702 CSC with 8232 Маш Chip $585.00 


MPX CHANNEL BOARD - GODBOUT 
ve Multiplexer, using 8085a-2 opu on board 
Aszambiad & Тазїай 3405002 $480.00 


ithe coto re ‚ 3588.00 $500.00 
INTERFACER 1 - GODBOUT 
Two Serial /О 
8ET1334 ART... 5249.00 $219.00 
0871337 СЅС..,..,....... $924.00 $294.98 
INTERFACER П - GODBOUT 
Three parallal, ona serial VO board 
E АҚТ......,.......%248.00 tre 
RSTI SAA С8С............- 5224.00 MALES 
INTERFACER Ш - GODBOUT 


Eight channe! multi-use serial ИС board 


лы Assembled 5 Tosted..359.00 819.00 
BETI248 C CSC 200 Ле Burn In 
Toal, ep | ==» may эф 2848.00 | 


INTERFACER 3 WITH 5 SERIAL PORTE 
8811748А  Assembied ё Tested 5590.00 $558 fu 
88117456 CSC 200 hr. Bum in 5899.00 Test. $829.08 


MULTI 1/O - MORROW DESIGNS 
Toree Serial Two parallel 
A&T..... 2. $320.00 пн. 
MORROW DESIGNS 
Two serial K'O, four parallel VO, 
one stalus port, one strobe port 


моме 


SEEN) $258.00 пни 
Џо - SSM 
Two saria! VO, two parallel ХО 
SE BAR ЕН 8210.00 
хина MT $290.00 $260.00 


5-100 10 MHZ STATIC RAM 
NEW LOW PRICES! 


Зак STATIC RAM - GODBOUT 
НАМ 20 10 MHZ, 4Kbyta block disable. bank 
or 24 bil Bddressings available B, 16, 24 or32K 


МАТ NB. GESERHTION LIST PRICE QUA PRICE 
GET! AM BK ART $210.00 $180.00 
QETIS4ACE ВК CSC £280.00 $206.00 
ЕТІМ! TAKAST 5286.00 $280.00 
BETIMACIS 18K СӘС $355.00 $325.00 
ӘЕТІМ Ш24 24K АБТ $3655.00 $315.00 
GETIO4AC24 24K CSC $426.00 $308.00 
QETIS4AAIE 32K AAT 5425.00 $385.00 
КТ? 22ЖААТ $425.00 $345.00 
BETIBAACIZ 32K CSC $495.00 $456.00 
64E STATIC RAM - GODBOUT 


RAM 17, 10 MHZ, 2 Watt, ОМА Compatable 
24 Bit Addrassing 


BTITSMS JBK AMAT — $650.00 $819.00 
пз 48N CSO gO0hr. 5750.00 $716.00 
MITTIS AM GAK AST $766.00 пын 
$9571176 054 84К CSC 200hr. $606 00 4350.0 


NEW! 32K x 16 BIT STATIC RAM - GODBOUT 
RAM 18 10 MHZ, 32K x 18 or 64K ха 
IEEE/898 18 BIT 2 Watt, 24 Bit Addressing 

0071004 GAK ART 5805.00 309.00 
#07102 64K СЕС 599500 194840 
NEW! 128 E STATIC RAM - GODBOUT 
RAM 21 10MHZ 128K x 8 or 64K x 18 
IEEE/898 8 or 18 Bit 1.2 Amps 24 Bil Addressing 
ТТ 128K ААТ $1895.00 $1010.00 
8971675 728K CSC $1895.00 $1700.08 


5-100 ROM 
PBI PROM PROGRAMMER - SSM 


Programs 2708 or 2716's, operates as 
a 4K/BK EPROM BOARD AS WELL. 


$179.00 
$226.00 


инип кн 

$3MPBIA Aasambiud & Tested $265.00 
ECONOROM 2708 - QODBOUT 

18K x Baprom Board using 2708, Power on 


jump to any 256 byte 
BETIZEN — Unkit 05.00 
МПІНА Agsembiad & Tesied 5735.00 120.00 
8071256 CSE $195.00 175.00 
5100 VIDEO BOARDS 


SPECTRUM - GODBOUT 
— d алое board with Parallal гізі я 


ти 
ит p 6Тезіві 339D.00 $345.00 
amu CSC $449.00 $388.00 
|11) Subtogie L/nivarsal 
Graphics Intarpreter Sol twara $35.00 
Va - 3 Б.Б.М. 


80 x 25 or 50 character video display Матогу 
Mapped, Рагав! Keyboard port 
SIME 80x24 KI! Lan 
ЗИНЕШ 80х24 AST $488.00 % 
ЗЫ? 80х50 Line Upgrade КИ $ 20.00 
УВЕ -5.5.М. 

/О Mapped Video om ue Рагайе! Keyboard port 
A 


пн К $89.00 
ҰШЫ  Asseamhbled А Testad 5269.00 $279.00 
VIIC - £.5.M. 
Memory Маррей Video Board 64x18 character 
dispiay or 84x18 graphics diaplay 
иик Xi 3160.00 
МЕТЕА | Assembled В Теліп( 2268.00 $229.00 


S-100 DISK CONTROLLERS 


DISE 1. GODBOUT 
FAST DMA, Soft Sacior, Conirols 8" ov 5%", 
single or double densify OUR BEST! 
LIST PRICE ОША PRICE 


1А Assambied & Tested £495 00 $458.00 

aaTi 73€ GSC... .. - $595.00 $355.00 

М CP/M 2.2 № 280/085 1300.08 
with manuals & BIOS 
азар diak 

&NTOASAE Canin B bil age usar @ 4/0 $006.0 

LT 

ШІ —- M b muliFuegr, 8" 570 и м 

Е 


4422А - CA. COMP. SYST. 
YO Mapped conirois 8" or 5%" single 
ст double densily ABT with СРМ 2.2 8" SO 

CCS24224 $475.00 $375.08 

DISK JOCREY 20. 

VO Mapped coniroís 8" single or 

double density, serial ИО 

Шы??? AST wilh CP/M 22 3399,00 5175.00 


5-100 DISK SUBSYSTEMS 


DISCUS SINGLE SIDED MORROW 
8” DBL Папайу drivas with cabinet, power supply 
controlar, with СРАМ 2.2 and Microsot! Basic 
ШЕНІНЕ Single Driya System. 2085.00 $8.00 
MISH ZEN Dua! Drive System $1875.00 uno 
DISCUS DOUBLE SIDED - MORROW 
8" OBL Oensity/sidad drives with cabinet Power 
Supply controlar, with CP/M 2.2 and Microsoft Basic 


ИІИГРУІН Single Drive Sysiam 1395.00 Ун 
МАР??? Dua! Drive System 82498.00 $2700.00 
S-100 HARD DISK - MORROW 


8“ 10 4 20M8 14". 26 ма tarmaltad hard 
dak complata with cainet, PS, Controller, СРМ 2.2 


UST PRICE ова PRICE 

иим 10М8 5369500 51710.00 

MDSNPOS 20М8 54795.00 $2088.09 

#06063 26 MB 5449500 $3898.00 
5-100 SOFTWARE 


а: 16 (Жил tofe the hnest in Baty BA Магии соню Ni 


песак 8 5 740 CP'm compatible 
mp a s Кү p — is motiune ЇЇ you awe 
hons atal the sol 


t apphcation, саба The manua Ivai 
68803 CP/M Version: oe рен 8150.00 
Control Program 
| MAC-CP/M Macro Assembler. . 3 ете 
CCS2401 S/D-CP/M Symbolia Instruction 5.00 
Hie 
50.00 


Cell T Ex-CE/M Тах! Formatter ke "д 
6632001 DESPOOL- emm Background 
Print Utility ........... 


CP/M, МА 
trademarks of Digital Res 


Жжачека 


МАТ n. DERERIPTICN LET FRIE GUR PMEE 
Led C-BASIC-2 шнур $150.00 ім 
еш ELS ED b Бүз! Plus 5995 ОО n 
y Systems Plus ГЕ 
CCE IM Manual таш 
GRAHAM-DORIAN ACCOUNTING 
сих! Genara! Ledger 652000 788.09 
аи anus! 98.00 
631501 Accounts Посев $820 00 170.00 
ccna) Матиз m 
6631401 Accounts Payable $820.00 } 50.00 
єй Manual 54.00 
СТО! inventory i $820 00 Қ 
аиа Мапиа! 
сап Payroll 1) 655500 
"таи Anua 
ырп Jot Costing £820.00 
ыи Manual 
СЕ! Оне Entry/invoice 582000 
482. | Manual 
AL TIENT BILLING 
cena 15 Programs $82000 rua 
ч, Manua » SLDS 
a TEN 14 Programs #82000 160.00 
68176018 Manua 50.08 


МГ MF DISCOUNT COUPON MF И И Г ME ME ME ME Ғғ мю A uS 


PRIORITY ONE ELECTRONICS 


FLOPPY DISC DRIVES 


Tandon TM-B00 Thinline IB exactly 
halt the size of conventional 8" _ 
floppy disk drivas 


5-100 MAINFRAMES 


APPLE PERIPHERALS 


(| [MicroFreme]| 7 | 


5-100 MAINFRAMES - ТЫ 
t70V680HZ CVT Maintrames, the best money can buy! 
t2 5ш BV 17А + t6V @ 2А 
22 Siot Bv @ WA +16V Ф 44 


TEIMCS 122 22 Sict Desk $826.00 6780.00 $705.00 


TEITFIZ 12 Sio! desk 567500 3875.90 $040.00 
на? 12 Siol Rachma: 3785.00 $715.00 $858.00 


S-100 MOTHERBOARDS 


Exactly (Ха the height of any other madel 

Progietzry, hoi-resolutian, read-witte heads patented by Tandon 
D.C. only operation - © AC required. 

industry slandard interlace. 

Twee mollisecong Irack-to-Irack access time Э 65 


Single sided doubtedansity most popular 8" drive 


ТИП .....-. Double Sided 1000КВ........ ММ 
TOTEN . ‚ Manual nor included with driya |... 908.00 


514" MINIFLOPPY - VISTA 
Tolalty compatiola with several microcomputers including 


TRS-80Norihstar Exidy Texas instruments, Heath/Zeniin 
end alters. 


DOUBLE DENSITY B" DISK 
: VISTA PRICE PRICE 
#134800  Controfler and dish patch 158500 1959.08 
1$5M00 When purchased simultan- 1923.08 
eousiy with опа of (he "РОН" 
Vista and TW! disk special fo 
the lelt 


APPLE 11 514" DISK ADD-ONS - VISTA 


ТЕТ haa announced a tentative 0709431. Inalis Si 802 „a. $470.06 УМО 40 track, 163К Bytes 5385.00 $175.06 
8% Price increase Jan 1, HURRY! OWM PRICE Emi D охь с NIAI ао track, 326K Bylas — 559500 $808 
| UST PRipg 14 1024 THOTMAM .. . Manuatnotincludedwittdrive. . $10.00 ИШ 180 track 652К Hyles — $895.00 3840,00 
BOIR - SHUGART 
TEIMCS (12 12 Slot Desk 5665.00 $846.00 $570.00 AIO, ASIO, APIO - $.5.М. 


Parallel and Serial Interfaces for the Apple її 


TEIRM 12 1250! Паскам! $72600 $720.00 3818.08 ЗМ .. $495.00 вв. or 2 Or more (18 ios)... $470.00 
THEN 22 22 Sio Rackmnt $87600 $800.00 $780.08 СМЕЛИ. ., Manual for BOIA drives .. ..... 910.80 = ии MOD MEM 
Siopind Weight: On 12 Slot Mainiramas 48 155 DT-8 - QUME TWAENA 1 Serial ABT $139.95 $110.88 
On 22 Siol Maintrames 55 ibs =. track 8 double sided, Өшір pem 8" А 2 Parahal AST 510800 $9500 
n OT8..... 562500 aa ar 2 or more (16 i03)... . 000.80 
8-100 FRAMES 2 "A ИШТЕШ... ... +. Manual for DTI ......-.,--%Ї@.@ А488 - SSM 
DISK CUTOUTS - 5:4" DRIVES - TANDON ч 
THUTMIOC! _.. Single Sided, 250KB (5 65). .. $310.00 tEEE-4880 Inlertaca using Motorola 88488 
ame liable СВА a THBTMSOGE... ... , Double Sided, S00KB . .. .. 6810.08 A ABT 5475.00 {меле 
71071003, ., . Single Sided, 500KB. ..,..., $218.00 = 


a MIU 


300 Baud, Auto Answer, Direct Connect 


WONAUTOCAT ... .............. „524600 MNE 


D-CAT 
300 Baud Oireci Connac! 
о .-,., 5...4... жтт $199.00 3188.08 
CAT 
300 Baud Acoustin Bell 103 


Shipping Weighi: On 12 SlotDesk 40 ibs DISK CABINETS 
On 12 6/04 Rackmount 45 ibs 
DUAL В" DISK DRIVE CHASSIS - TEI 
For Shugant BOD/BOTR e 850/851 Fi мамент power cables луй өй 
-F2AV Ф 15А --SV © 10A - 5V & 25А i 
19 1054 | | E 
TEIDFDO Desk Тор $535 "HM 15 а 
ино Rack Mount 5720 $0 9990 - CCS APPLE PRODUCTS 
| єє 1144 12XROM/PROM ив 
NUPBFUO3! — DFDO with Г Shugart 8018 $870.00 ————— пона INDUIT нем 
FOPRFOQSI RFDO with 2 Shugart 801 Rs 91275.06 costaaga 3b 
МИНИ — HFDO with 1 Shugart 801R TET V-100 - VISTA аит Viner $103.00 
ОРАО РҒОО with 2 Shugart BOTAS ТҮ МНОЮ Disk Orya Cabunat [38 Ibs) 40809 4000 ЕБЕМУМІ | Analog to Digital Converter E 
МІМЕН internal Data Cabla.SOpinpiug — $948 BUY THE CABINET AND BHUGART JA — E. - HNA 
gonnactordo 2 Card Edge. ы ібіра OR GUME DT-8s AND SAVE СС5771001 Asynchroncus Seria! tnioríaca $138.09 
ONE d 663771002 Async, Communications пасе $138.00 
Dus to UPS оңқа regulations. disk drives wil be shipped with ОНЕ drive ЕС371120' — Synch 5 
separately kom the cabinet. Don't forget fo include shipping for each чеп! with Shugari 801Н $ Bono 663772001 а ie ы — saree 
drive (Shipping Wi. 16 Ibs. each) мии! with TWO Y ie! $1045.00 D6ST128033 Centronics Paralla! intectace pos 
ТІГЕ With Shugan 807 $1200.00 ECS75204 | Extender Board 150.00 
PORN COOP Wilh Dume 07-8 1000.00 
5- 100 MAINFRAME 5 GODBOUT Due to UPS shipping reguimiions, disk drivas will be 
11OV ВОН2 СУТ Maintrame uses famous 20 siol shipped separatelytrom the сайта! Don't torget to im 
GODBOUT Motherboard. 55 ibs. clude shipping tor each drive. 
GETERCIONM 20 Slot Pack Mount 510500 $826.0 SINGLE 8”. ат. 
QNTERCIEDK 20 Slot Desk Тор 582500 4760.00 Singla 8" cabinet with power supply 
QTC-ODGR (2ibs) —-..-.-.--- oues .--.,-.,-%!9%.й0 DS 
GODBOUT Mainframe, Less Motherboard DUAL в’ - QT. Peete 
b Power Supply - Kit 23 (bs Dual B" cabina! with power supply nm 
GGTOAX OLEI Desk Top Main Frame 5288.00 1600698 (26 105} - .._......._._.....--,-.. 8908.00 ps 
ЕТІНЕ | Hack Mount Main Frame 8328.00 " - VISTA 22 
5.100 MAINFRAME - CCS WRHU....... Single 5" wiih РБ... . ~~, ++, 975.00 MODEMS - NOVATION ; 2 
(ОП?!) OlficaCraam 351lbs $575.00 НИМ EI 0900/1200 Baud/Direct Connaci, Serial VO : 
(CENA Blue 35 lbs 557500 яны САТ... о о, 5249.00 8359.90 
AUTO-CAT 


we. шт ой ЛАТ. -....-—— ese. $198.00 $178.00 
PART WO. CAPACITY BAN ТЕСЕ PRICE MICE 
90 105K 1 40 т 380500 HUH NEM 
то 204K | 40 2 59500 МОЧ 
Active tarmination, 6-12-20 sio! пиш 204K г 80 1 585500 мою 
IIM — ART A son 2185 5740.00 $128.00 91210008 #088 т 50 а 77500 680 
ВЕ ССА slot 2 № $190.00 175.00 тот 204K/408BN г 40 t 77500 "tw 
ӨТІМІ — ART 72 siol 2 tbe 817500 —— $8500 ИЗМЕ —4OERK/SIBK 2 40 2 100500 ҚАШ PRIORITY ELECTRONICS 
зп СЕС 12 siot 2 Iba. 8240.00 5710.00 п ps5 ү, Е = ! a ДЕР 
ВИП А720 ісі, 4 № 5285.00 $736.00 
ANIMO — CSC 20 sio! 4 iba $340.00 ою 9161B DEERING AVE. 
QT 
тиеп 8 Slot Bara Board s 55.00 CHATSWORTH. СА 9131] 
тн 8 Siot Kit $ 40.00 
таш 8 Slot AST $ 00.00 ORDER TOLL FREE (800) 423-5922, СА, AK, HI, CALL (213) 709-5464 
тош 8 Slot Bare Board $ 27.00 
dios § Slot КИ { — 
aren би Ta Terms. US VISA. MC. ВААС, Check. Mo m 
nay Order, US. Funds Only. CA residanis odd 5% Sales Tax. à; 
mama ia 5” а |, p MINIMUM PREPAID ORDER $1500. Include MINIMUM SHIPPING & HANDLING of 52.50 for the first 3 ling 
МТМ 12 Sio! ART юш Plus 25е for each additional pound. Orders over 50 Ibs. sent freight collect Just in case, please include 
ИТИЛ '8 Sio! Вага Board $ 60.08 your phone no Prices subjeci lo withou! notice. We will do our best lo maintain prices thru | 
ТИТ 18 Slo! Mit $150.00 December. 198| Sele Prices Valid only if YOU meniion pubtication and month Creati Cord саз wi ! 
QTCMBIBA 18 Siol АВТ $140.00 be charged appropriate traighi Circle 352 on Inquiry card. 
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PRIORITY ONE ELECTRONICS 


(ompuPro: — 89025 


"LITTLE 6'' 280 SYSTEM STARTER SET 
СРО T: ASM? Z30A-Gased 8-bil workhorse CPU board (hal includes 
ail the standard features plus many ai the convenience options Meets al 
(ЕЕЕ 696/S-100 specrications, vicludig timing. 

МАК 1 OMA Wigh Performance Dish Cantralier: dsk conitollers 
don't have in be your system's battheneck! Tha DISK 1 ts kohting last 
hans 10 property implemented ОМА (with stbitraton) and data 
transfer that cs independen! ol CFU spend 

RAM 20 32 K Rigi Speed Static ҚАШ Tins board tas «tal Operates 
al speeds up to {OM Hz, ultra-low power coneumption IEEE 696/S- 100 
extended addressing protocol, bank selec! and Пале ОМА 
CP/M ? 2; The de facto standard of B-brt operating systems ready |0 
load and go’ 


жинин 
ANOTHER PRIORITY 7 EXCLUSIVE! 


We went 10 GODBOUT and made a special buy on the nucienus of the 
best 5-100 ZB0AÀ* syslems ever 


LOOK AT WHAT YOU GET: 

Q1 GBT180A 2/4 MHz 780 CPU . + $295.00 
1 GBT184A32 32K 10MHz Slatic Ram | $425.00 
1 СВТ! 71А OMA Гек Contmies _ .... $495.00 
1 GBTCPMBO СРМ 22 . - £1750 


T ALL ADDS UP TO. $1390.00 
TOTAL PACKAGE PRICE Rag. Sale 51005.00 
‘Combined With 10% 
Discount Coupon, 085 А 50 
You Рау Only 
U SAVE 9404.50 
ORDER PART ND. PDBGBTSG [incite 55 00 Брут 


Dont кергі you can save an add. nona 10% on Maanfcames, 170. Tanmenats, 
and Printers when purchased тата апо} with system using discount 


Борил 
а _ À7 
ТАКЕ А DEEP BREATH! 
SIT DOWN! 


We mate a special buy or a quantity od REMEX 4000 Double Density, 

[юше Sided B^ disk dyives. The REMEX drives are up speed - Jms" Just 

what you wed to lake full advantage of yourhohtaing lasi OMA (Жей 

солой Iram Gadboul We supply two of ihata hgh speed drives. а 

DTCDDCAS Dual Drive Cabinet with power supply, dala cable. ami 

documen fien to make an incredibly powerful and versatile 280 system 
IT ALL ADOS UF TO 83025.00 


PACKAGE SALE PRICE $2350.00 
scum $2115.00 
yo 


YOU SAVE $910.00 
ORDER PART NO. POHGBTSN (Shipped Vra Motor Freight Collec] 


SUPERSIXTEEN SYSTEM 
LOOK WHAT $3145.50* WILL BUY! 
WHY WAIT ANY LONGER? 

HERE 15 WHAT EACH PACKAGE INCLUDES: 
GET1612A 4 yd gl ас зен Вакте 
ФВТІ?ТА High Speed DMA 
G3T162A Sysiem Support | rein Function Board 
@87133A Inleriacer 1 Dual Serial (ИО 
128E 10MHz Low Power State Ram 
CP/M 2.2 De tacte Srandord А Bit Operating System 
CP/M 86 16 Bi! Operating System Ready to Load & Go 
Cables andDocomeniatien Three ігіетіссес cables. 
one disk ИО cable, complete docummnialion for all 
hardware. and manuals for both CP/M oparaling 


synems 

Compa Pro's famous 1 Year limited waranty 

Now the best pari ol all 1j urchased separately hese 
quality components would НЯ (ое $4.344 00 But Super 
> — ha low package price 5 $3498.00. an excelleni 


*Combined With 1096 
Discount Coupon $3 145.50 
You Pay Only: You Save $1198.50! 
ORDER PART NO. PDBGBTSJ (Sh. ҰЛ. [5 Ibs} 


— Thal brings the package price lo 5409500. 
i 
Discount Coupan $3685.50 
Yau Pay Only: You Save $1258.50 
ORDER FART NO. PDBGETSK (Sh Wt Ib ix) 
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THE UNIVERSAL IEEE-S100 
DYNAMIC MEMORY CARD 


THE EXPANDABLE 1 TM 64K Dynamic Ram board 
providas your S-100 system with ВАК of reliable, high- 
speed dynamic RAM. Сотраные with том of the ma 
jor 5-100 systems on the markel, Including those with 
front panels, it Supporta DMA operations and requires 
no Wait states wilh currant microprocessors. 

в User expandabie from T8 io 64 К 

« 2 or 4 MHI operation 

» North Star compatible 

“ Cromemco Compatible 

* Designed fo IEEE proposed S-100 bus standards 

* Supports !IMSAI-typa front panels 

а Operates with either an 8080 ог 2-80 based S-100 
үзөт, providing processor-irangparent refreshes 
wilh both 

е Bank-zeíac! system allows system memory ехрап- 
sion and іг compatibile with Cromemco producta 

~ Bank select port's address is jumper selectable 

* Any 16K block can be made bank-independant 

+ АЙ 64K can be made bank-enabled on poweran and 
reset 

є Conliguralíon as в ТОК, 32K, or 48K board wilhoul 
the ramorai of AAMS 

+ Fully buffered address and data linas 

e Failsafe refresh Бало for extended Wail states 

а Board configuration with reliable, aasy-to-configure 


г Jumper-selectaiia Phantom input 
« Uses Popular 4118 RAMS 
e Assambied & {081600 
0 All ICs in gockals 
+ Power qupply: Unregulated +4 + 18, and — 18 volis 
Maximum power draw: 400 mA at + 8 volta 
175 тА и: + 16 volts 
5 mA at — 18 volis 
Dissipation: less than В was 
= Temperature: 0 to 70 degrees Celsius 
в Humidity: 0 fo 90% nancondansing 
s PC Board 
= FR-4 gigas проху 
е Solder mask an both sides 
е Gold-plated connactor fingera 
2 Silk screan component oullines, referance numbers, 
and par! designation? 


PRIEXP116 IdK Assembled А Tested $299.00 
PRIEXP132 32K Assembieg & Tested . $339.00 
PRIEXP146 4BK Assembiad & Tested . $379.00 
PRIEXP164 54K Assembled & Tested $409.00 


МІСКОРО 5 мерт оѕзмг2 


LIST PRICE: 
e Des 8A" Перу 
e ЗІМ Par Drive 610К ты Ton $1534.00 
ә 8100 Controller (8080, қ кїл ч 
e Handler Up te 4 Drives OUR PRICE: 
е Санет With MEGS, Bail, $995.00 


Assembler, and Text Edfier 
Sea page 10 of iem neg SELECTION GUIDE 
in November BYTE for de 


ae TOLL FREE thsi 423-5922 


THE EXPANDABLE у = dx OKIDATA 


MICHOLINE 
PRINTERS 


WITH FRICTION ANO TRACTOR FEED 
* BrDIRECTIONAL - 120 CFS 9 Pawei sad Sara! yO 
е 0 в 9 Маме (Арлын) @ 119 Тыс 1200 Baud 
о 0.906 12 Мин Ми Сади e Sen Tezi 
e 5,82, 10, 18 Charsctera Рег си e Dut of Ұра бш 
е pay coger ae а в Frirm o Tractor Feed 
е Bü GPL №10 CPI Ку Be. в Z' In W Tap пі Form {ieith асым) 
е 132 CAL @ 10 1 kre OA > 10 Himen Сталь ata. 


Pan Мо Description Lsi Pance Ow Price 
ORIDATB2AT ВОС 100 $799.00 76.00 
OKIDATEAAT ІЗ2СРІӨЛПСРІ $1195.00 5.00 


LIST PRICE: $2495.00 


SPECIAL PRICE 
$1595.00 


malibu 


Electronics Corporation 


10 x 9 DOT MATRIX WITH TRUE DECENDERS 
ALPHANUMERICS/GRAPHICS PRINTER 

We were able lo acquire (his mos! popular printer when Май replaced 
this model өні a new version These ponters, аА т (he Factory sealed 
Containers are available at [remendous savings on a liest-come. list- 
вигвам) һа. 
SPECIFICATIONS. 165 CPS e 132 char per ins ® Graphicsres G0 HX 
72V @ Ай Hactor (eed 3^ lo 18° width @ 10 character per inch of 5 
expanded Anes per inch 2, 3, 4, 5, 6, 9, 10 ки alpha numencs 12 ioi 
graphics © paper load front ог boliom è complete seli text mode @ 
seil-contained Ineligent сопігейет card handles both serial and parallel 
атыла @ audible signaling € oul of poner detection а bier- 
tonai whlogic seeking. 
MALIBUISS Sental/Paraid кінішке 51506.00 
MALIBUT852 Paratel onty interface 5145000 
Stepped Fresh! Cofect 
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PRIORITY ONE ELECTRONICS. 


BUY WITH CONFIDENCE 
From the Nation's Largest 


@ HITACHI Distributor 


Hitachi Denshi.Ltd. 


Single and dual trace, 15 they 100 MHz All еле му Hitachi 
vere are built № demanding Hitachi quality standards and аге 
year warranty They're abl (o measure signals as low ах 
prec e № X5 vertical magnifier), (i's à specification yeu чл 
ind on any 01 "s or 30 хе Plus Z- t, n, trace 
Halon, (топ! panel X-Y operation tor aM V any жа X10 sweep 
magrutication And, 30 thr 100 MHz osciiascopes offe mema signal 
delay tines For ease of operation functionafly sealed controls are 
Qrouped into three blocks on the color coded front panel Now here D iha 
chncher For what youd expect 10 pay more, you actually PU 
Chech ou scopes belore you decide. АЛ scopes complete wi 


List $995.00 


HITV302B 


30 MHz Dejection 
DUAL TRACE E 
OSCILLOSCOPE 
Hitachi... The measure of quality. 
HITV152B DUAL TRACE 15МН2 (no delay) 
OUR PRICE m: 00 


LIST $73500 


 ———OY n. eee 


HIT.V352 HIT-V202 
ЗЫН: DUAL TRACE 20MHz DUAL TRACE 
WITH DELAY 
LIST PRICE $1150 00 LIST PRICE 5850 
OUR PRICE: 9998.00 CUm PRICE: $755 
Ernnamically preced Dynamic range В div 
dug] race O5CD pe ar = circu! 
к ік CRT wi МЕМ 
erral сше (У.352) 
High-aocuracy valage XY of =m 
& nme axi sat а! t= °° 


= or at iO race rotation system 


CIA 


ха is 
function 
1 Year И 
50 MHz & 100 MHz 
DUAL TRACE WITH 
CALIBRATED TIME DELAY 
HIT V550B HIT V1050 
50MHz with 100MHz with 
3rd TRACE 3rd & 4th TRACE 
TRIGGER VIEW TRIGGER VIEW 
LIST $1745.00 LIST $2390.00 
SALE SALE 
CALL 
| a и 
16 PIN LOW PROFILE ІС. К 
C95 SOOKETS 
TIG-I6LP pug 0/100........................... H600 


Па ү- гі 1060 ізде 


as ыр. at ihiz LOW РЕП шы фей 120.00 
ihiz LOW PRICE 


ZERO INSERTION 


Ё new Low MEMORY PRICES В 
4116AC20 ................ 8/$20.00 
2018P3 .....»........... 8/8100.00 
2114N3L ................. 8/$28.00 
5257N3L ................. 8/$80.00 
2732 .................... B/$120.00 
2718 .,................»... 8/$50,00 
2708................ ‚..... 8/$20.00 


KEITHLEY 


Handheld DMMs For Every 
Application and Budget 


Easy ic use Rotary Switches 
Large Q^" LCD displays 
dc Vollage 


39 or 4d Digit Accuracy 
Overtoad Protaciion 
Extemalty Accessible Battery & Puse Кел Ќе 
Rugged 0 17 ABS Plastic Case OO 
Shock Mounted PC Board 

KTHI30 05% DCV accuracy 10М n iur $124.00 

impedence culo polarity and current 

metsurerent Ihrough 0А 

Same as KTHI30 except 025% aw- $139.00 

uracy and enhanced bondwith on Юр 


АСУ ranges 

See/hear display includes beth over/ $139.00 
under (елок indicolcr arrows 

пие fone tha! operates an all rare 

сез lunctions. and adjustable thresn- 


hold 
KTH135 4w digit Q05% accuracy $235.00 
KTHB570 Thennocoupie (TC) based һетопиет $199.00 
ETH1104 5ол Camying Case & Stand (handhelds) § 10.00 


ETH13] 


KTHI28 


KTHI3O6 Deluxe Toring Case (handhakk) $ 25.00 
LCD & LED Bench DMMs 
KTH169 3M Digit LCD Dispiay $189.00 
KTH176 4% Digit. LCD Caspiay $269.00 


KTH179-20A 45 Digit LED Dxspley. ТАМ — $439.00 
ЕТН1793 [|EEE-488 Inlerface (Model 179.204) 6325.00 
See рр 42-43 of cur Engineering Selection Guide in the 
November BYTE lor a complete s of specilloatians and 


ПС ёзек» 


PROTECT YOUR INVESTMENT 
PROTECT YOUR DATA WITH 


hax Е 
IBOBRR. 


ІВАН48 
Four independenily isolaled има. Bug-n 15А "m Urbaker, Quo 
МОР, switeh, and 6 loot cord 

LEST PRICE DUA PRICE 


SOFIBARAB SH WT 4 lbs 57395 $49.95 
IBARHB-6 


8 outiels grouped Ip kem 4 independently vsolaled seis od rio Rah an 
(SA осш! beaker onal! амал pun] firi 


a " 
> 


LIST PRICE DUM PRICE 
BOFIBARSS SH WT 5 tts $84 95 $54.05 
1M-10A List $104.95 
$69.95 with tube ” 


ай? 
LDUDM LOA м 


Perfectly txlonoed (loures dios, 969. 95 \ 


cent lighting with precision Іі” 


emaa New wire сір-де- PRIORITY 


sign permits easy insiolia- 
ton and remurval of thoures- 
can Ішсе. Comes with pins: 
Uc иче le protect nire 


FITS GTE HANDSETS! 
1 YEAR WARRANTY 


EXCLUSIVE ACOUSTIC CHAMGERS: 
The exclusive triode seal o! Prentice $ new Hat mounten Cups locks | he 
handsm 1010 ihe асди; chamie yelling supero Асос cuenten 
and тосһалааі сомы белую fo adapt (th mni спит 
handsets used thoughout! the work) 
SELF TEST: 
The sell test feature on (ne STAR aliqws tha user bu verify L4 M орага 
Of the acoustic modem іру улар Thé tarara in Mas Tull depen mone Wo 
read for remole assistance m diapnosHw) terminat он modan problems 
SPECIFICATIONS: 
e Date Rata: 0 to 300 (их! 
e Compatibility; Beli 103 and 1 13. CCTTT 
e Fraquanmey Stability. 301 percent Стул! contented 
è Raceivar Sensitivity: -50 dBm ON. -53 d&m OFF 
е Modulation: Frequency shitt keyed (PSK) 
e Carrine Catect Шау 12 seconds OM 120 meer OFF 
а GA Terming interlace: Compatibie ath RS 232 specications 
e Teletype interíaca: 20 millampere curent ор 
€ imernzilans (CCITT) frequencies available. 
е Switchez: Ognale/Olt/Answer Ful! Duptex/Test-Halt Dyes 
€ indicators: Transat Data Recerve Data, Carmen Ready, Test 
€ Power Suppted by 24 ҰАС/150 MA UL/CSA kaled ғаттан 
wansfonner Mal 115 VAC. 25 watis 
т Dimensions: 10 24 2 
© Weight ! 74 №» i3 105 сіңе кең! incuchng AC adaptor) 
e Warranty: ONE yea on paris and (abor exchiding the AC adaptor 
which camis (he mamulacturer s warranty 


FART НО. DESCMPTION LIST PRICE DUK РИНГ 
PRNSTAR А5212, TTL 200Ma 

Curtent $199 00 $148.00 
PMMSTAR-V21 — CCITT European 

Standard 5229 00 $209.00 

CABLES 

PART DESCRIPTION 
ÜUNURSZ328F А5232 8 Cond 8 FI 
IDCCABLETZ 85232 25 Cond 3 nl 


Verbatim. 


534" DISKETTES 


PART NO. SECTORIMG APPLICATION — (065, EOS OF 1a! 
WROMESZIOT Soh Seow — ТЕЗ Anpe4Q ТМА | $3240 
Cert 
ÉRENDSZSIO  tdiüSado Not Sid Tack Cet 1 $3200 
VRBEMOR2518 На 16 Sector Tack Cet ! $920 
10005701 ой Seri 77 Trach Седа то 2 — 65600 
VRBONST 10 Ні 10 Seu 77 Tak Cer/(00 Th ? 65600 
VABMOSST!S © HanlGSedo 77 Lac Cevi0Q | 2 $san 
VRBMEG770! Сой сест 77 Trach САН T | seem 
VRBMBSTTIU бд Sek — 77 Trach Сату ТР ! мат 
WRRMESTTIG тб бес 77 пұл Certo ТЇЇ | £500 

VARNO Sarias comas with reieterced buk cing menrtad. 


MIL VERSATIS 5%” INSKETTES AAE SOUNE OENSITY CEKTIPED 


B" DISKETTES 
¥ABTDIZ Hard кін) Бақыл ВЯ t 02710 
YRBIEJA Soll Secor ІВМ 3740 | $97.08 
VABFEI2- 2 Hard Secar Ну | жам 
VhBr 234-2 Sylt Sector і аш 


The abevo Verbatim 3" Бш hove aki the Байа 
СИ та 


596328 нам Sector (ал Dontay | $87. 
UREZ Soll Secior СЫ Densary | 357.00 
MRS Hud Бески Db! Dengiy р $8700 
[ш ЕШ Soll Seri р» à A 
Tha above 87 Diskoties cone ін в hard hex 
with reialorced hub rings mounted 
ELECTRONICS 


ЕЖ Ж 
VISA 


81618 DEERING AVE, CHATSWORTH, CA91311 ШШШ 
ORDER TOLL FREE (800) 4235922 СА. AE, HI CALL (213) 709546 


CA residents add 6% Sales Т 


from sailing and Tems USVISA МС. BAAC Chack Бу саса Funda рай, сл 
Colors "1 MINIMUM PREPAID ORDER $15.00 Include MINIMUM SHIPPING & RANDLING ol 52.50 (orna t 
Gray. Black ana (ре phus 25€ lar each additional pound Ordera over 50 Ibs. sent іп case, pleas 


Chocolate Brown ormes include your 


ne no 
with one 22 watt T?Circline 3522 hiu Leoember, 1981 


27 1601P м #5 ии 
ZIR-2ADIP $1.58 $1 ип fluorescent tube. 3 diopier 00 porcr Sales Prices Valid only YOU. menion pubikcation and month. Credit Card orderw 
ZIM4O0DIP £02.25 s пи lens 10 ths he charged appropriate freight Circle 351 on inquiry card. 


ы weg Чи "e Ша Ша Ша Ша "a "a Ша Ша 5 DISCOUNT COUPON 


16К Memory s.. 8/15.95 


ALL MERCHANDISE 100% GUARANTEED! 
А CALI. US FOR VOLUME QUOTES 


28  74L5104 
1415165 
7415186 
74.9168 
7415189 
74Ļ 3170 
7443773 
7405174 
7415175 
7415161 
7415180 
74.5190 
7415191 
7445192 
7415197 
7415194 
7415195 
7415196 
7413107 
74.5221 
7415240 
1449241 
7416242 
7416243 
741 5244 
7415245 
74.5247 
7419248 
7415240 
7415241 
745253 
7413257 
7415258 
74,8259 
7415260 
7415266 
74! 3273 
7415275 
741 5279 
741 5290 
74L 5283 
7445290 
744 5293 
7415295 
741529Л 
7415124 


JDR MICRODEVICES, INC IS PROUD ТО 
ANNOUNCE THE OPENING OF OUR 
NEVV RETAIL SHOWROOM 


BAY AREA RESIDENTS 


=> ..- 4 


ГЕГЕГІТТІТГІЛГІГІТТІТІТІІТІГІІ 


TRANSISTORS 


РИ2222 0/1 00 
243904 


= 


-— ok 


№4146 
44004 


= =æ wh 


7.95 
AYS.1013 3.05 
4.85 


ТТТІТІГІТІТІРТІЛІЛІГІТІТІТІІШІТІТТІРІЕІ 
- м 
"ҮҮТ 
T 


td => 


Ld 
жэй 
a 


тр ғ 
Е?ЕТЗЕЗЕ: 


CALL JDR BEFORE YOU BUY! 


800-538-5000 
800-662-6233 


(ADP RA ТЕСТІГЕ” 


ті amd amm эй жй жб c ou жі э 


888-52 
$8558585 


ТТТЕРІТЕТІТТІТЕГІТІІГІ. 


EPROMS 


7418161 
74.9182 
7415 183 


- № — 


4g 
r 
9 
TD 
85 
85 
25 
Eu 
40 
45 
4$ 
50 
48 
B 
ea 
95 
ба 
T$ 
55 
£9 
?8 
78 
ж) 
жж 
M 
278 
38 


TLEER PI 


; "үа тй 
SEXSESSSSLSKERSR SESE > 


= = 


- wt 


ТІТЕТТІТІ: 


м 
% 


i 


ТҮҮ 


(1n3) 4. 
(450 па) 2. 
(5V)(450 ns) 8. 
(5\} (450 па) 7. 
(5V}{450 па) 5 
(8V)(350ns 8. 
(450 па 9. 
(5\} (450 ла) 19. 
(5\) (450 па) (200 па) 
(SV) (450 ne} 


85585005885 
ч шш RAS a 
-T--EET IS t 


CALL 
CALL 


STATIC RAMS 


256 x 4 (4508) 
1024 x 1 (450 па) 
1024 к1 (LP)(450ns) 
258 x4 (450ns) 
256 x 4 (450 ns) 
1024 x 4 (LP)(450ns) 
1024 к 4 (LP)(200ns) 
1024 x 4 (LP)(300n4) 
1024 қ4 (LP)[450 ris) 
4096 x 1 
4088 21 3.08 
2048 x B (200 пэ) (150 ns) 
2048 я B {200 те) (150 ns](120ns) CALL 


DYNAMIC RAMS 
(250 па) 


JDR MICRODEVICHES, INC. 
1224 So. Bascom Ave. 
San Jose, CA 95128 
800-538-5000»800- 5652-6233 (Calit.) 
408 / 247-4852 е TELEX 171-110 


DIP SWITCHES LEDS 


4 position 
5 position 
6 position 
7 position 
B position 


CONNECTORS 
3.26 


SOCKETS 


1-100 100pcs 


na ST 13 
we " 1 


T 
ОН о 
ЗЕН 


5 
1111111 50555545 
begr sss 


т 
= 


85 aba ЕБЕ 88 
58TNMEZzO 
YPESPEPS ЧЕ 


i 
< 


ава 


нм", Fon „йөрүн om ный 5 OU Gs UPS нью $00 Т 
Ul. (Um ішін А» DIC CHE ener йе Busy Мі Pena 


Мө д Qu, suam, fn Софи snb, inb (uot 


tulle 


ls We нение Fr night de Dem паннен arm зиренин 
ШИЛ ТІГІ Pricer пое os o Pange wlha) өті! 


Sem GAGE ha аттан Oo 


Circle 208 on inquiry card. 


271 6 єрномз sous (5v) 8/4.95 еа. 


ALL MERCHANDISE 100% GUARANTEED! CALL US FOR VOLUME QUOTES 


December Specials 


7400 SERIES EPROMS 


Т 2708 (450 ns) 2.99 8/2.75 
19 2716 (450 ns)(5V) 5.50 8/4.95 
E 2716-1 (350 ns)(5V) 9.00 8/8.50 
E MPU's 

24 280А CPU 6.00 

"e ZADA PIO 6.00 

ZBOA ЗА 15.00 

6821 4.25 

6850 3.75 


VOLTAGE REG'S 
7808T .65 7905Т 89 
7812Т ‚65 7912T ‚89 
LS SPECIALS 


LS240 .99 (5245 1.90 
(5241 ‚93 (5373 .99 
5244 ‚99 LS374 1.75 


Please State "December Specials” When Ordering 


rA 
nn 


TACSTA 
740001 
740902 
740903 
746905 
742900 
7T4C907 
74C908 
7T4c908 
740910 
7402911 
746912 
?4C914 
746915 
74918 
740920 
таша 
74С822 
746923 
74C925 
74С928 
74С927 
74869289 
740151 2 74С929 
74С154 тасязо 
74С157 4000 
74аС160 2. 4001 
740161 2. 4002 
746162 2. 4006 
?ACIOS 2. 4007 
742164 2. 4008 
"C185 2 4009 
74С173 2. 4010 
740174 2. 4011 
74С175 4012 
746192 4013 
74С193 2. 4014 
746195 2. 4015 
74С200 5. 4016 
TaC221 4017 
740373 2. 4015 


ее 
fo А 4D UO = Ра 


"PPIT TIT 
МАЗЗ 


M 
— ad 
Өз tm 

E 


ТТХ 


E 


355535 


7 
| 
we 
-P Pet A 4A + М = 


ЕЕЕ: 
SERRRSE 


SP newt сай 
4628 


- =й Аа ov 


1332133333333 


а. 


MNT NAN TT T чмо = 5 брам = 
ЕЕ ЕЕ 


-— ж 


Saang 


35 

9 

30 

30 

» 

95 12. 
0 1 
30 

30 

95 

95 

95 


RagacbPE 


зыл 
п 


APPLE OWNERS 
EXPAND YOUR 48K COMPUTER TO 64K 


APPLE RAM 
PLUG IN SLOT ff 


GOLD PLATED CONTACTS 

INCLUDES 5 JUMPER OF THINS 
INCLUDES 5 RAM-ROM OPTIONS 

ENJOY THE BEST OF BOTH WORLOS 
16K RAM (RANDOM ACCESS MEMORY, | 
THIS В SOPHISTICATED FIRMWARE 
EXPANOS YOUR 488% APPLE TO HR 

OF PROG 


БІТ ЕКЕКЕЕТЕЕКЕРЕТЗЕНІІ ALT 


22% Бы 


74500 SERIES 


745763 7435258 
745168 745250 
748163 743274 
745174 1. 745275 
745175 1. 7437200 
74518} 47 7485287 
745182 745288 
748188 295 745209 
745301 
745373 
7453374 
745381 
745387 
745412 
745471 
745472 
74S474 


sgg 
duo 


4 
a 


ы 


е 
RTI. 


pa A N d p D a a a D D t 


FAMMABLE MEMORY 
han THE MEED FOR APPLESOFT* OR INTEGER BASIC ROM 


ALLOW YOU TO RUN APPLE'S NEW FORTRAN PACKAGE. ALSO 
PASCAL AND PILOT 

KEYBOARD CONTROL SELECTION OF RAM OR MOTHER BOARD 
ROM LANGUAGE 

pees INSTALLA TION INSTRUCTIONS AND APPLICATIONS 


THE SOFTWARE DEVELOPED BY VARIOUS VENDORS РОЯ YOUR 
(бақ) SHOULD NOW WORK AB THEY ADVERTISED 
THE MOST VERSATILE RAM ЕХРАНЕЮМ ОМ THE MARKET TODAY 


UNIQUE 1 YEAR WARRANTEE! $188.00 


APPLE FAN 


"LET. 


т 
= 
a 


ME [сү cma 
RASRELSE 


ЕЕК 


ШЕЕ 2 ВОРЕЕРЫЧЬЕЕ 
25558 


> 


SSSERB: 


"блнт" 

TAN COLOR 

SAVE DOWN TIME 
LONG LIFE MOTOR 
LOW NOISE 15 А MUST 
SAVE REPAIR CHARGES 

INCREASES RELIABILITY 

CUPS ON МО HOLES OR SCREWS 

MINIMUM QUIETNESS 15 DUE TO THE DRAW EFFECT OF AIR 
ан YOUR COMPUTER АМО А SPECIAL FAN AND MOTOR 


DESI 
THOSE EXTRA PLUG-IN CARDS CAN CAUSE EXTRA HEAT 
HOW TO HOOK [T UP 
Cup ц on your APPLE 
арту pour 120V cable (you won't танап ili 
Plug short 7200 cable trom бырге Fan 10 10 iha Gack of pour compular 
Plug ihe ворріу cabe from Бираг Fan ! lo your 120N power houice 
Turn on Ihe rocket witch and а bulla rad геру HORT comes oe 
. You are ші ын “ECO. IT" 
NIGUE 1 YEAR WARRANTEE! $59.00 
'APPLE 1G А TRADEMARK OF APPLE COMPUTER ING 


i 


745571 


SSRRSESRERREER 


о ею 
888 


tix boboto sp 
БвввеВе 


ЕТ 
= 


чч + О о л Ь э 
Я 


` ы , r МА L] “ 
] DR M IC RODI А, ICES, INC = ЇТ НААУ Fiu stoppar ic Que S 0 Tor UPS Grund. $3 00 tur 
1224 So. Bascom Ave. UPS Bia Labor Ан SIOUO mun euer Bay Area Яры 


San Jase CA 95128 Heni. Wifi D's MT ма, ма Сайраған Fursi canis mad 6“. salts 
- We гегун (he nghi to lcm quantities and substitule 


А 1.18 
B00-538-5000«800-662-6233 (Cali.) apnd pe fou Prices subject tn change wilhoit па! 
408 / 247-4852 = TELEX 171-110 Send SASE Мм complete nsi 
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at itl 
е уе got "t 
The best рлеу can buy “7” 


If your data is important use quality 
MAXELL disks. 


Buy our year-end special 
(til December 31, 1981). 


All MAXELL certified for single or double density. m = ХР | | 4. 
| ^ 53 | 


Order Number 
MD1 51/4" О sector, single-sided МАХ55021Н 
perbrain 
МН1 Ks: Sinalo-si 


For Microp WG 


ы. й а ^ 4 p 
= Ё гй " „ 
" 105 Et А 


P. "ЖЧ", 

E - 

at - й MEA 
, 


= 3 | П я гу ; Ei 
О 2 = ui ч = i 7 Ase ы 
4 > І Р 7 
4 - 47:47 ] | f 
tata Songaila ЖЕНИЛ М? ! 
= si А 
==> 
Сан 


Le 
att 
E 


5; 
For 


m ж Т ыу ЖЫН Б 


FD2 8" double sided | 


The Mini-Disks with maximum quality. 


Mini Micro Mart, тс. 
943 W. Genesee St. Syracuse, N.Y. 13204 (315)422-4467 


Circle 466 on inquiry card. 


SUPERBRAIN 


by [ntertac 


Salf-contained computer with dual disks and 
two RS232C ports. Compiete with CP/M 2.2. 
64K Double Density, List $3495 $2869 


64K Quad Density, List $3995 3395 
VIDEO TERMINALS 
INTERTEC EMULATOR, 

List $895 749 
ІМТЕНТЕС INTERTUBE lil, 

List $895 m 749 
ZENITH 2-19, List $995 790 
SOROC IQ 120, List $995 729 
SOROC 10 130, List $699 ‚, e 595 
SOROC IQ 135, List $1095 ., T 749 
SOROC IQ 135G, List $1195 , 25 799 
SOROC IQ 140, List $1495 . . , 1149 
HAZELTINE ESPRIT, List $695 585 
HAZELTINE 1410, List $900 749 

1420, Lisi $925 Ө E49 

1500, List $1225 и 879 

1510, List $1395 . 1089 

1520, List 81850. . 1389 
TELEVIDEO 910, List $695 595 

912, List $850. . 739 

920C. List $1030 789 

950С, List $1195 989 

MONITORS 
ZENITH-ZYM-121, 12" 

Green Phos., Lis! $159 $ 125 
АМОЕК 100, 12", List $179 ... 188 

100G, 12", 

Green Phosphor, List $198 149 

Color, 13", List $499 ( ... 359 
BMC, 12", 

Green Phosphor, Lisl $280 i 169 

PRINTERS 
ANADEX DP-9500, List $1650 $1349 

ОР-9501, List $1650 ........ 1349 
PAPER TIGER IDS-445, — | 669 

IDS-445G, List $894 749 

IDS-460, List $995 . B39 

IDS-460G, List $1094 894 

108-560, List $1295 1099 

105-5600, List $1394 .....,.. . 11398 
NEC SPINWRITERS CALL FOR PRICE 
CENTRONICS 730-1, 

Parallel, List $795 NEW n: 599 

730-3, RS232C. List $845 . .. 649 

739-1 wiGraphics, 

Parallel, List $995 T 749 

739-3B wiGraphics, RS232C, 

List $1045 .. | .. 839 

779 witractor, List $1 350 . . ... 799 

704-11, Parallel, List $1870 , 1695 

704-9, RS232C, List $1795 . 1595 
TI 810 Basic, RS232C, List $1645 1349 

810 Basic, Н5232С & 

Рагайе}, List $1695 1394 


~~ wifull ASCII, vertical forms contrat, 


SOR ressed print, List $1905 . 1588 
O, Basic, List $1995 1645 
KSR, Basic, List $2165 . 1839 
OKIDATA Microline 80, List $545 485 
R5232 Serial Interface, 
List $120 ‚. 108 
Tractor feed option, List $65 ‚. 59 
Microline В2А, List $649 L Bee. 519 
Microlina B3A, List $985 , В49 


Circla 467 on Inquiry card. 


We Have ГЕ! 


NORTH STAR HORIZON 
CALL FOR PRICES 
NORTH STAR ADVANTAGE 
CALL FOR PRICES 
FLOPPY DISK SYSTEMS 
NORTH STAR MDS-A-D, 
List $899 $ 759 
MDS-A-Q, List $1099 929 
MORROW DESIGNS 
Discus 2D, 
single driva, DD, List $1095 898* 
Dual Discus 2D, 
dual drive, DD, List $1875 1549* 
Discus 2+2, 
double sided, DO, Lisi $1495 1239" 
Dual Discus 2+ 2, Lisi $2575 2139" 
"includes CP/M 22 and Microsof Basic 
HARD DISKS 
MORROW DESIGNS M10, 
10MBytes, Lisl $3695 $3095" 
M26, 26MBytes, а $4495 37095” 
CORVUS 5 Megabyte 
Hard Disk, List $3750 3185 
10 Megabyte Hard Disk, 
Lis! $5350 4545 
20 Megabyte Hard Disk, 
Lisi 66450 5499 
INTERTEC 10 Megabyte Hard Disk, 
List $4995 3295 
PROM PROGRAMM ERS 
SSM PB1 Kit, List $179 $152 
SSM PB1, A&T, Lis! $265 225 


SD SYSTEMS, PROM 100 
Programmer Kil, List £236 .,.. 199 
SD SYSTEMS, PROM 100 
Programmer АЙТ, Lisl $311 264 


FLOPPY DISK CONTROLLER 
BOARDS 


CROMEMCO 16FDC, DD - 


Controller, Lisl $595 ere 499 
NORTH STAR, OD Disk 

Controller, List $565 479 
MORROW DESIGNS Disk Jockey 2D, 

A&T, List $399 329 
SD SYSTEMS Versafloppy |, 

Kit, List $284 i 239 
SD SYSTEMS Versafloppy |, 

ART, List $379 , 319 
SD SYSTEMS Уегвайорру Ц. 

КИ, List $413 349 
SD SYSTEMS  Versafloppy If, 

AAT, List $50 429 
DELTA, DD Disk Controller, 

AAT, List $385 345 
CONDUCTOR, DD, A&T, List $325 . 269 
INTERSYSTEMS, FDC-2, 

АА, 11018455. | _. ........ 439 
TARBELL, SD, Kit, List $225 | 199 
TARBELL, DD, A&T, List $495 , 444 

ESCON CONVERSION FOR 

IBM SELECTHIC 


Completa with microprocessor controller and 
power supply Faclary builL User installs 
solenoid assembly or it can be done at ESCON 
factory for $100. 

Parallel (TRS-80, смен atc. ) 


List $575 Mem $ 514 
AS232 Serial, List $599 m 534 
TRS-B0 Cable "Т 25 


CALIFORNIA COMPUTER 
SYSTEMS 


280 CPU Board, List $350 ...... $ 269 
Disk Controllar 2422, w/GP/M, 

Lis! $475 í 359 
18K Static, A&T, List $399.95. . ‚++ 259 
32K Static, AKT, List $789 . ,.. 888 
64K Dynamic RAM, List $750 .... 499 


CPU BOARDS 
(assembled unless noted) 

NORTH EIN ZB0A (ZPB-A/A), 

List $325 Е $ 269 
CROMEMCO 4MHz (ZPU-W), 

List $395 ie 335 
CROMEMCO 4MHz (SCC-W), 

List $49 382 
INTERSYSTEMS 4MHz (MPU-86), 

List $395 349 
SSM CB1 8080, АВТ, List $252 214 

CB2, 2-30, A&T, List $344 | 289 

CB2, 2-80, Kit, Lis! $260 219 
DELTA 2-80 with I/O, Lis! $364 289 
SO SYSTEMS, SBC-100, 

A&T, List $413 349 

SBC-100, Kit, List 6341. 289 

SBC-200, ААТ, Lis! $471 399 

SBC-200, Kit, List $373 317 

MEMORY BOARDS 

NORTH STAR 16K Dynamic RAM 

Board, List $499 $ 299 
CROMEMCO 16KZ, Lei $495 419 
CROMEMCO 64KZ, List $1195 995 
MEMORY MERCHANT 

16K Static, 4MHz | 159 
MEMORY MERCHANT 


64K Static, 4MHz 
MEASUREMENT SYSTEMS & CONTROLS 
Ie year warranty) 


M6400 64K а wib4kK, 
List $795 599 
DM4800 ABK Board w/4BK, 
List $695 549 
DM3200 32K Board w/32K, 
List $595 с» MASA. 499 
DMB6400 64K Board 
w/64K RAM, List $995. 799 
DMB4806 ABK Board 
w/ABK RAM, List $895 . 749 
INTERSYSTEMS, 
64K Dynamic, Lis! $995 3 ,, 849 
CALIFORNIA COMPUTER 
16K Static, А&Т, List $393.95. _ 268 
VIDEO BOARDS 
VO Mapped 
SD SYSTEMS, VDE-8024, 
Kil, List $437 БҮ : ... $ 369 
VDB-B024, ДАТ, Lis! $556 Ж сз 469 
SSM VB2 VO, Kit, List $199 , А 169 
VB2 I/O, AAT, List $269 _. . 229 
MEMORY MAPPED 
VB1C, 16х64, Kit, List $179. ) 152 
МВС, 16x64, АВТ, List $242 "T 206 
VB3, 80 Char. АМН?, Kil, List $425 .. 359 


VB3, 80 Char. 4MHz, А&Т.1:51 $499 . 419 


NEW CROMEMCO 
16FDC DOUBLE DENSITY 
DISK CONTROLLER 
List $595,....., OUR PRICE $499 


F.O.B. яһірріпо ролі. All prices subject to change and all 
оНега subject to withdrawal withoul notice. Advertised 
prices mro for prepaid order, Сла! card and C.O.D, 2% 


higher. WRITE FOR FREE CATALOG 


Mini 
Micro 


Mart, пс. 


943 W. Genesee St. 
Syracuse, N.Y. 13204 


(315) 422-4467 
TWX 710-541-0431 


Computers, Disk Systems 
| SUPERBRAIN 


tum data 

Systems 
289-РА 
List $2895 
OUR PRICE 


$2395 


е 


Z-89GA 

List $2595, Less О156 ...,.,.......... $2149 
A-87 Two Drive 

Minifloppy System List $1195........ $989 
2221. «ИИК МАР ЕТЕР” 53895 
8" Two Megabyte Disk System. 

Л. oc D $3059 


formerly ITHACA AUDIO 
The new Seriea li CPU Board features a 4 MHz 
2-80А CPU and a full-feature front panel. 20- 
Blot actively terminated motherboard, with 25 
amp power supply (50/60 Hz operation, inci. 
68 cfm fan), DPS-1, List $2195 CALL FOR PRICE 


COMPLETE SYSTEM with inierSysiem 64K 
RAM, І/О Board and double densily disk 
controller board List $3795 


CALL FOR PRICE 


SYSTEM ZERO/D 


A complete 64K Computer with Double 
Density Disk Controller ...... List $2095 


OUR PRICES2545 


Companion Disk drive for above — 
Quad Density — Totdl of 780 Kilobytes of 
storage on the two drives. ..... List $1205 


DUR PRICE $1099 


Only $3644 for a complete 64K Disk System 


Mini Micro Mart, пс. 


Circlo 277 on Inquiry card. 


64K Double or Quad Density units available. Uses 
two 2-80 CPU's, Commercial-type terminal with 
12" monitor. Dual double density minifloppies. 
Over 350 kitohyles of storage (twice that with quad 
density drives). Two serial RS232 ports, VO ports 
standard. Comes with CP/MTM 2.2 operating sys- 
tem. MiniMicroMart can supply a wide iin ot 
CP/M devalopmant and application software. 


wi64K Double Density, List $3495 .. $2869 
w/64K Quad Density, List $3995..... $3395 


DYNABYTE 
DB 8/1 


DB 8/1-64 — 84K RAM SYSTEM WITH 
280 CPU and 2 зенә! and | parallel 1/0, 
ist 8395, our PRICE $2895 
U HEWLETT 
"B PACKARD 


HP-41C 


1 
^A 
= 52 
- 
= > 

ee т.“ " РЕС. 

еле e P 2 а 
г g* ^ lam v Р 
L wp Uh 


.О.В. shipping point. re % шшр and ай 
otters subject 10 withdrawal wi а prices 

EL Бие PM. Col repe C OD. 2% high 
C.O.D. may caquire deposit. 


some) HP-41CV $259 


| 3 
PED cial $1749 


MORROW 


THINKER TOYS? 
DISCUS M26™ 


N5W$ 3795 


26 megabytes of 
formatted storage 
List$4495 


THINKER TOYS? 
DISK SYSTEMS 


Now includes CP/M$ 2.2 


Discus 2D. dual-drive, List $1875...... ‚ $1549 
Discus 2-2, АВТ, List$1495........,. 
Dual Discus 2+2, АВТ, List $2575 ,.... $2137 


АЙ Marrow floppy disks inciude CP/M" 2.2 
and Microsoft Basic 80 


MORROW 


List $3695 

eret M-10 OUR PRICE 

im" $3095 
NEW! CROMIX 


FROM CROMEMGO 
A New UNIX Like 
Disk Operating System, 


With true multi-user, 


9 5 multitasking capabilities 
List $295 ..,.......... OUR PRICE $249 


NEW! DOUBLE DENSITY 


CONTROLLER BOARD 
FROM CROMEMCO 


With built-in diagnostics 
16 FDC Contraller, 
List $595 OUR PRICE $ 499 


— WRITE FOR FREE CATALOG — 


948 W.Benesee St. Syracuse, N.Y. 13204 
(315]422-4487 TWX 710-541-0431 


Terminals and Printers 


АЛ systems 


219 Video Terminal 


List $995. .. , 
OUR PRICE 


$799 


Limited Time 


Intertec 


INTERTUBE III 


инв ONLY $749 


12" display, 24 x 80 format, 18-key numeric 
keypad, 128 upper/lower case ASCII charac- 
ters. Reverse video, blinking, complete cursor 
addressing and control. Special user-defined 
control function keys, protected and unpro- 
tected fields. Line insert/delete and character 
insert/delete editing, eleven special line draw- 


ing syrnbols 


TELEVIDEO TVI-912C 


ИТ ПИП 
ШІ MA 


Uppet and lower case, 15 baud rates: 75 to 
19,000 baud, dual intensity, 24 x BO character 
display, 12 x 10 resolution. Numeric pad. Рго- 
grammahie reversible video, auxiliary port, 
self-tast mode, protect mode, block mode, 
tabbing, addressable cursor. Micraprocessor 
controlled, programmable underline, line and 
character insert /delete. 
typewriter-style keyboard. List $925 9739 


820С (with 11 function keys. 6 edit keys and 


| 1410 w/numeric keypad, List $ 


[ 704-9 RS-232 180срв 


"C" version features | 


HAZELTINE 


1420 w/lower case and numeric pad .. Е CALL 
1510, List $1395 ......., TT эь I.s.: GALL 
| 1520, List $1850 ..... HEN a-e CALL 


SOROC 


0130, *" | "qc 
IQ 135. 


BRE... „ут s a Lass Y 
IQ 140, List $1495. . ' SPECIAL $1149 


CENTRONICS 


704-11, paralial, friction, tractor... и. - , CALL 
NEW 737, parallel, friction, tractor. ..... CALL 


739-1, Шзї1®%%05....................„.„.. С 
739-3, List 91045.,........ .... 839 
779-2, w/ tractor (same as TRS80 Line 

printer 1Ы,691360................... 799 


МЕС SPINWRITER _ 


Тегтіпа!/ Keyboard as well as 
RO Printer Only models available. 


we i] 


TI-745 Complete printing terminal 


PAPER TIGER 


a d 


IDS 445 PAPER TIGER ,.............. 9898 

IDS 445G PAPER TIGER 

Buffer w/ graphics option, incl. buffer .. . 6784 
NEW (05 460/560 


QUALITY PRINTING AT MATRIX 
SPEED — LOGIC SEEKING 
PROPORTIONAL SPACING 


w/auto test justification 
IDS PAPERTIGER 460, List $996..... ‚.› 8845 
IDS PAPERTIGER 4006, Liat $1094...... $929 
IDS 560G, List 61394............. P 
TRS-80cable..,......... BW » 4 * o» - o^ тш әш 


ТІ Н10 Basic, List 91645............... 91349 
810 serial & Centronics-styla parallel 
interface, List $1745......,......... $1429 

Ti-820w/lower case List$1995........ $1645 
TI-820w/full ASCH, forms control, 
compressed print ..,.... List $2150 . $1795 


with acoustic coupler, List $1695.... $1399 
ANADEX 
0Р9500 / 0Р9501 PRINTERS 
ОР-9500, List $1650 ..... оне $1349 
DP-9501, List $1650 цао ка коих $1349 
OKIDATA 
Microline 80 tis: 5559 ONLY - 
Tractor Feed Option ............... 
Serial interface ................. ... q^ 


EpsonMX-BO FTList $745..... $599 


2 transmission mode keys, List $995 | 3789 CALL FOR PRICESI EpsonMX-80 List$845. ........ $499 
|. EEEEELLLLLLLLLLLLLGGOÁAAOLLOOLLLLLULULLbLAUUDLRIllLLUHRic те ОНИ 
0 a cee ueni $989 Above prices reflect a 2% cash discount (order prapaid prior to shipment). Add 2% to prices for credit 


Circla 278 on Inquiry card. 


card orders, C.O.D.'s, etc. 


TWX 710-541-0431 


Prices are f.0.b. shipping point. Prices are subject to change and offers 
subject to withdrawal without notice. WRITE FOR FREE CATALOG. 


4,ÍMiniMicroMart, Inc. 


= 943 W.Gonesee St. Syracuse, N.Y. 13204 (315) 422-4467 
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АК STATIC RAM 8/$20.00 
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HANLEY ENGINEERING CORP Include 3.00 for Ups Ground 
13400 Northrup Way #20 Include 4.00 for Ups Blue 
Bellevue, WA. 98005 Include 4.00 for 1st Class Mail 
1-800-426-2668 1-206-643-0792 Washington State add 5.4% Sales Тах 


540 BYTE December 1941 Circle 178 оп Inquiry card. 


16K Memory 8/$16.00 


4116 200NS 
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AUGAT LOW PROFILE SOCKETS 
These Are High Reliability Industry 
Standard Sockets 


CALL 
HANLEY FIRST 
800-426-2668 
206-643-0792 


10 
18 
18 
.20 
22 
24 
26 
28 
42 


228-АВ290 
240-AG29D 


Prices subject to 


change without notice 


We reserve the right to 
substitute manufactures 


4K x 1 STATIC RAM 


MOTOROLA MCM6641-20 
4044-20043 EQUIN. 


$4.50 


EPROMS SOLID STATE 


SCIENTIFIC 


256 x 4 CMOS RAM 45048 


4164 
64 x 1 
200 NS 
$15.00 


HITACHI 


2K x 8 CMOS RAM 15048 


SCM5101E-1 
$3.75 


HANLEY ENGINEERING CORP 
13400 Northrup Way #20 
Bellevue, WA. 98005 
1-800-426-2568 
1-206-643-0792 


Circle 178 on inquiry card. 


Pin Compailble with 2718 
HM6116P-3 $13.00 


Include 3.00 for Ups Ground 

Include 4.00 for Ups Blue 

Include 4.00 for 1st Class Mail 
Washington State add 54% Sales Tax 
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Unclassified Ads 


WANTED: Have five systems іп market timing [stock amd 


commodityj. Wit exchange with you on yow systerna Peter 
Peters. РОВ 407, РАЛЛИ NY 11383. 


FOR SALE: TRS-BO disk sytem 31400. Model |, Lever И, 
keyboard, MPI (пме, LNN Research expansion qierface with 
32 К. and Heath H-14 printer. АЛ пету in good working order. 
Murray Foster, c/o Riam Cor, РОВ 921, Falrfieid LA 52556, 
(515) 472-8252 days, 4729417 evenings. 


FOR SALE: Vadic modeme VA:3803PAVA-340SC. Vadic 
modems аге asyncnrooout and can run 300, 600, or | 200 bps, 
based on switch senings. We have boards, as well 95 3 remote 
chash for sale. The boards can be used in the Уве cabinet 
МАТ. Amand Мапксо, Yale Цимесыу, ADS, 155 
Whaney Ave, New Haven СТ 06611, (203 632-4230. 


FOR SALE: Pascal Microengine, Wesem Digital desk-top 
computer with Ibt mrono and 32 К words (64 К 
byes of programmable memory, Recendy updaed to accom 
moda memory expanson из 128 К bytes. Floppy-dik can- 
troer, two R5-232C asynchronousisynchronous parts, and ihe 
latest issue of HO software (UCSD Раса}. 52800. W Мей 
ney, 2506 Don Juan Dr, Rancho Cordova CA 85870. (916) 
453-2500 


FOR SALE; Hren 0500 drives. Two accion. double-sided. 
double-dersky [1.2 megabyte) disk diver with pale 
епекиштез and power upper COUME DT-8 in СОС cabinet: 
$750. Morrow 2+2 5795. Both for $1495, UPS freignt раю. 
Both new and m use. You need cable, controler, and sysem 
Support software. CPIM sysgen assistance avaiable ro pur- 
chaser. Also, Hayes Micromodem 100; $255, Dave Crane, РОВ 
402614. Dallas TX 75240, [214] 931-2659. 931-8272. 


FOR SALE: Loge reammoare game computer with manual. 
Has à 4-digk display and а 4 by 4 lamp array. Нат four special 
function keys, ren numbers, and five letters. There же го peces 
mining and Н is іп excelent working Order Send check ог 
money older for 540. Maurice Yanney, 508 Margin Rd. 
Lebanon РА ) 7042. 


FOR SALE: B К Commodore РЕТ 2001. Stacks of docurmen- 
tation and mai-aráer offers. Light реп. Over fifteen cassettes 
with 100 programs, кілі) Microchess 2.0. Sanesi, and 
many 0075 [тошу games Ako have алетізе and 
machieeJanguage rnongor. Everything іп eacelient conditian, 
МУЖ sell al for $500 ar best offer, МУШ also consider a Grade. Lee 
Grey, 250 Впҳоп Way, Alanta GA 30342, (409 257-9106 


WANTED: Fiteer-year-oid needs паг in computers. Wi 
buy and/or pay shipping for алран, used or damaged cam- 
puters, and related. equipment лаг would be othervese diy 
carded. | will accept collect calls. Jason Bender, 23855 SE 
t62nd, нззамав WA 90027, (206) 392-2698. 


WANTED: РС-100С printer. Also, the frst four issues of 
BYTE from September through December 1975, Please give 
price, nciudng snipping. Ken Hamel, Re 5 Вох 152. Water 
town WI 53094. 


FOR SALE: Немл H-A computer, H-9 yideo terminal, H«)74 
floppy disk. various hand tools (Pana Vise vacuum base, vet- 
Uca vae head, сиси! board ке), and soidering won {25 МУ), 
H8 incude: nwo WH-IéK programmable memories and 
WH-6-5 sertaucasvece interface, All documentation к Included, 
plus ather books. $1100. Good condon- 5565 Percy Davis, Jr, 
522 Bishop Rd Apt М16, Lawton OK 73501, 405] 357-1309 


HELP: Срегаих of СРТВООО word processor who knows 
nothing abour computers Would like to hear from anyone who 
can tel me how to pary games or do other Interesting or useful 
things on i. Або, inferesied in purchating any software | can 
use on К. Adam Starchdd, POS 1608. Tarpon Springs FL 33587. 


FOR SALE: Complete Heathkit Не based 32 К зумет. kr 
cludes: He? ыттал, H-17 dual disk drives [204 B К), H-B-5 serial 
VO сап? HEA paraliet VO card, H-B-7 irerface сага, and com 
pete system software, including BASIC, ASM, EDIT, and 
DAUG Fus documentaóon provided. 51800 оғ bes offer. J 
Trvisonno, John Caroli Univer. Cleveland ОМ 44118, 
(216) 491-4301, 
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FOR SALE: Anak 8808 with 5! К, Dunmore: 280. Thinker 
Tays Discus 2-D with two dives. АОМЗА video display, Heath 
H-14 printer, СРАМ 2.2. and Meca tape. $5000. Stan 
Mewan, 5208 5 Lewis 22013, Tulsa ОК 74105, (918) 743-4344 
home, 744033! office. 


FOR SALE: Centronics Model 779 достаспа preter, Apple 
interface card and әй cables included. Neatly new, excellent 
condition. 5500 or best offer Dennis бутат, 5232 № Lowen 
Blvd, Denver CO 80221, [303] 458-1833 


WANTED: Sudent experimenter needs any ol Ihe (овом 
hems, rexwor& (гапа, capacitors. (Се. dezes books. 
падале», condenser amplifiers. old computer parts, wine- 
wrapped sockets, LEDS. ое switches. dip swaches, small 
motors, nuts, DONS. wire, crystals, keyboards. knobs, small coter 
TV. push-button switches mal! whwels, sonngs, PC boards, 
миди puro, small speakers, TV circuits, heat sinks, small farts, 
wire-rapped connectori potentiometer, sockets, and тай 
bal beanngs. Pease vite, Judy Stapleton, РОВ 536, Pine Lake 
GA 30072 


WANTED: Has anyone implemented MPAA on North Star 
Hogans DOF Advice, comments. and possble sources 
urgently requid by nonprofit publicty олы college witout 
access го ілімі MOS, Аликапсе стаи, acknowledged. Чит 
Bei, Piymoudw CFE, Kings Rd, Руткаяһ, Devon Unwed 
Kingdom. 


WANTED: Software sterface between CPM and Processor 
Technology CUTER cassette Interface for Backing up CP/M- 
сотравые program on cassede паре. Faber Tan, 3430 Ei 
Carina Real, Раю Alto СА 94306, |415) 493-8500 


FOR SALE: Datasoutn 05) 20 (етгй compoler—converts 
GEC wer I LA35/LA36) ro high-ipeed printer See Datasauth 
ad m BYTE [Арий 1981. page 126} for descripson. Like-new 
condinion. Asking $450 [it costs 2750 when new): manual in- 
cided. GS, 245 Маю 5, Princeton NJ 08540, |09; 
924-1155. 


FOR SALE: Four SwTPC 4 К memory boards, 540 each or 
1150 fot Mi four postpaid, PRAO printer, 5200 ромраю, 5 
Brown, 35 Keme Pond Rd, Amherst МА 01002. 1413) 
252-3183. 


FOR SALE: Appie with 48 К. Autostar гтеаф+оту memory, 
Appiesofr card, Programmer's Aid tadan memory, 3,3 dni, 
Apple parade! card, and Dan Paymar LCA. Al Юг $1875 w 
separately for 75% of мк. Cengonies РІ printer: $195, Unused 
Memorex disketes: 32.50 esch, Computer books, magazines, 
and software; 25 to 75% (Including ViiCalc, SC asyembier, 
uA Асыға, Star Cruiser, and more—original only. no 

Send SASE [or Вы. W Bolinger, 8210 Gannon. 5 Lous 
MO 63132, [314 991-0357. 


WANTED: I'm interested in geting tagerher with other рес» 
ple involved in optical computing [| don't mean tre use of 
fiberoptic cammunication, Cut tue рол! processors, 
memories. modulators, etc] (0 you work or різу in these areas, 
please write, James A Listwysitr, 902 Witow іл, 5 Mfwaukee 
WI $3172. 


FOR SALE: Typagraph computer гатта! with 110/300 bps, 
full uppercase/kwwerrase capability, nument keypad, pin feed 
wih adjustable tractors (о full 132 columns. forms control, 
modem included for remote connect via telephone, ang RS-232 
for direct connect. 5995 or best offer Ron McCarty, 4031 Sta- 
tion Rd, Ene РА 18510, [914] 898-2847 


UNCLASSIFIED POLICY: R 
cei CH «уар sin 
ation, ағ 


equipment La muy 
(сагы Н Tor punt пешего сетне! 
ypar ed ст piain white paper, contain 75 
Address information 


пое nmotices are Tree of charge 


Pasii гс сан he 


сап engage ін mo c 
ОГ BYTE 


ake ттге 


pur ШЕГІП ам ТЬ ЛЕ 


a [ES EM ru Ге ial Н тау 1 


faders who are 
и send in A 
imis P» ( 


Ww Ol c 


and will be printed one Lime only 
accepted from individuals or bona fide i 


Pres wondence оп these and your 


ог four montis for an acd E 


FOR SALE: Appie |! Plus with 48 К programmatic memory. 
the uL BASIC Programming Manual, and the Agen 
BASIC Programming Reference Manual. Price negodable. Dan 
eM ғ. ‚ 980! Pomme Dr Seminoe FL 33542, 813 

5 2. 


FOR SALE: Antique computer . Fun 5610 Carte 
putyper [sert number 1355], Friden 2205-1 44 Flexowriter, 
Faden 2315 tape punch, and Friden 2314 SelecraData. The er 
ше system weighs approximatety 800 is. The Compuryper 
and Flexownter are DUK iio a desk unk Сасе Condition, 
everyting works perfecuy Ges offer, Steven Chabotte, 21 
Garfield Ave, New London CT 06320. 


FOR SALE: Comprint 912-GP printer 9 by 12 догетгілк 
characters, uppercaseficwercase wig descenders. Quiet, fas 
electrostatic panting a 170 (pm on ВУ ИН paper гой, Мо rib- 
bons Lo purchase, paper casts less {һап three сегіз а page. In- 
Ciuding manual, about 400 feet of paper, and cable for plugs 
Operation wih TREBO expansion interface or Apple рагай 
prier interface card. $225 plus , Delmer D Hinrichs, 
2116 SE 377th Ave, Washougal WA 88521. (205) 835-2983. 


FOR SALE: Severa new and unused Релей 21 2А modems. 
These are 300 or 1200 bpi modems and 1 wit шй mem Tor 
$500 each. Mike Hayes, РОВ 29000, San Antonio TX 78229, 
[512 340-5507 


FOR SALE: Complete set of BYTE from мә кеме ошо the 
December 1980 кы Ал in excellent condeion Best offer 
Robert Greengrove, 162 Grant Ave, Nudey NJ 07110, (2014 
562-7425. 


FOR SALE: For Appie н owners 0565 diguector card plus 
advanced video television camera, Appiicanons in computer 
portals, home , and robames AW Жуа and 
documentanon included, New: $500. Prices negonable. Scor 
Anderson, |206) 454-5053. 


FOR SALE: DEC POP-11/05 miticompurer with B. К words 
of core memory. Has 9-50: chassis with power supply and ful 
fron panel. No interfaces of gocumentabon. Works ОК 
— John Warobiew. 1168 B Redman St, Orario FL 
3 " 


WANTED: Миюорру зумет (ог Processor Technology 
5С -20 computer |Hercules] (need the $-100 борру-согуойег 
board and one drive, working or boken | also need ihe 
schematics, manual, and any software you can give up, Send 
description and pnce, Geoffrey Placious, 13340 Bondy Way. 
Gaithersburg МО 20780. 


FOR SALE: Five SWTPC 4 К memory board, nwo wih 
write protect added $40 each Mark Dean. 2575 Тмее Gar Ln, 
Noro СА 91750 


FOR SALE: Texas ител T-994 computer console 
wh 72 К memory Му and ай стот! documentation. 
Unit в one month ОШ. WAH зей for $650 or best offer, Also, ten 
5-те dikenes for $2.50 each plus pomage Bin Efron, 138% 
Murray St, S Рам MN 55118. 


FOR SALE: 46 К Appie Н with inreger and esung-or 
BASC One Appie disk drive and согктойет, Base ( printer and 
9600 bps imeríace. Biack-and-wfhute tevion. Assorred soit- 
were on disk. AX тапмай, etc. Мау buy as ver for 51500 of best 
offer. May buy pieces at best offer. Mus sell. David А Schul. 
Concordia College. | Moorhead MN 55560. 
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47th STREET PHOTO 473 

АВ DIGITAL DESIGN 138, 137 
AB COMPUTERS 495 

ABM PRODUCTS 350 
ACCESS 512 

ACKERMAN DIGITAL S YS 256 
ACTION COMPUTER 129 
ACTS AUDIO INC $20 
ADOMASTER CORP. 514 


LTERNATE 
ALTOS COMP.SYS. 82, B3 
AMDEK CORP. 191 
AMER.SQUARE COMP, 140, 141 
AMERICAN COMP.& ENG. 243 
ANADEX 208, 207 
ANCRONA 377 
ANDERSON JACOBSON 437 
APPARAT INC 27 
APPARAT INC 361 
APPLE COMPUTER INC 12, 1 
APPLICATIONS GROUP Am 
APPLIED ANALYTICS t 


ARBA 182 
мт INT'L RESACH 506 
ASAP COMP.PROD.INC 300, 301 


57 
ATLANTIC COMP.IND. 334 
ATON INT'L. 192 
AUDEC CORP. 514 
AUTOGCONTROL INC 508 
AUTOMATED EOPTMNT. 419 
AUTOMATED EOPTMNT., 431 
AVOCET 266 
BAS ELECTA, 510 
BASIC BOOKS 182 
BEECH AIRCRAFT CORP. 231 
BELL.JOHN ENGR. 501 
BELL INDUSTRIES 5t4 
BETA COMP DEVICES 349 
BISON PROOUCTS 340 
BIT BUCKET, THE 433 
BOTTEM LINE, THE 520 
BOWER-STEWART 506 
BYTE BACK ISSUES 487 
BYTE BOOKS 288, 289 
BYTE BOOKS 338 
BYTE SUBSCRIPTION 449 
BYTE WATTS 248 
ВУТЕК СОМР.5Ү5. 138 
C.ITOH ELECTR.INC. 261 
CALIF DATA CORP 506 
DALF. DIGITAL 524, 525 
CALIF.COMP.SYS. 155 
CALIF. MICRO COMP. 449 
Lp) та TWARE 353 


CHATSWORTH DATA 188 
СНЕСК-МАТЕ 504 
CHECKS 10-60 34 

CHIPS & DALE 508 
CHRISLIN INDUSTRIES 337 
GINEMATAONICS 2 
CLEV.CONS СОМА. % 
СМС ІМТ. 149 

CMOINTL. 308 

CMC.IN 
COASTE LOMPA BOFFICE SPL. 406 
не Щн THE 487 
COLONIAL DATA SERV. 323 
COMDEC М 

СОМЕ5Т МЕ 

COMMODORE COMPUTER 199 
COMMSOFT 4 

SBMMÜNICATIGN CABLE 510 
COMMUNICATIONS ELECTR, 519 
COMP.SERV.OF АМЕР. 375 
COMPONENTS EXPRESS 417 
COMPUDIAL INC 546 


COMPUPRO/GODBOUT 131 
COMPUSERVE 116 


COMPUSEAVE 117 
COMPUSYSTEMS INC. 512 
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COMPUTER ACCESS, THE 454 
ыз ААН AGE 415 


А CONCEPTS 70 
COMPUTER BARGAIN STORE 435 


COMPUTER DISC.OF AM. 342 
COMPUTER EE" 


1 

COMPUTER SHOPPER 218 
COMPUTER SPC Aaa а 107 

COMPUTER STOP, T 
COMPUTER WRHS E. 109 
COMPUTERS WHOLESALE 286 
COMPUTERWARE 436 
COMPUTERWORLD INT'L 411 
СОМРОТЕХ CORP 148 
COMPUTIQUE 363 
COMPUVIEW РАСО. МС, 68 
COMPUVIEW РАБО ИМС, 87 
CONCOMP IND. 305 
CONCORD COMP.PROO, 296 
CONLEN'S CUSTOM CASES 514 
CONSUMER COMP, 156, 157 
CONSUMER COMP. 458 
CONSUMER COMP, 460 
CONSUMER COMP 817 
CP AIDS 427 
CPU SHOP, THE 49? 
CROMEMCO Gil, 4 
САОМЕМСО 2 
CYBERNETICS p 373 
D & W DIGITAL 
DATA STANDARD Є 516 


DATASOUTH COMP.CORP. 271 
DEALIN ELECTRONIGS 512 
DELTA PRODUCTS 347 
DESIGN INTEGRITY 518 
DESIGNER SOFTWARE 241 
DIGITAL GRAPHIG SYS 26 
DIGITAL MARKETING 8 
DIGITAL MARKETING 315 
DIGITAL RESEARCH 50, 51 
DIGITAL RESEARCH 87 
DiGITAL RESEARCH СОМР, 507 
DISCOUNT SFTW. GRP THE ifa. 
DISCOUNT SFTW.GRP,THE 179 
DISKONNECTION,THE 506 
DJA"AI"SYS.LTD. 389 

DMA 335 

САУ ELECTRONICS 504 

DUAL SYS.CONTROL CORP. 58 
DUAL SY5.CONTROL CORP, 80 
DUAL SYS.CONTROL СОВР, 83 
DUGGER'S GROWING SYS 518 
DUPRE ENTERPR. 423 
DYMARC IND, 423 

DYNACOMP 450, 451 

DYSAN CORP. 14 

DYSAN CORP. 175 

ECLECTIC SYSTEMS 429 
ECOSOFT 318 

ELECTROLABS 502 
ELECTRONIC CONTROL 76 
ELECTRONIC DESIGN 455 
ELECTRONIC SPCLISTS 443 
ELECTRONIC SYS. FUAN 214 
ELE NICS CENTER 445 


EMPIRICAL RESRCH GAP. 433 
EMPIRICAL RESRCH GRP. 504 
ENERCOMP 508 

EPIC COMPUTER CORP. 101 
EPIC COMPUTER CORP. 457 
EPSILON SYBTEMS 518 
EPSON AMERICA 173 

ESCON 407 


ESSEX PUBLISHING 330 

E.T. M E SERVC 358 
EXPOTEK 2 

pw OFFICE БҮЗ.СО, 96. 97 


ОМ Tu 

FARNSWORTH COMP.CTR. 419 
FORD MOTOR Сб. 283 
FORETHOUGHT PRODUCTS 425 
FREDERICK COMP.PROD. 438 
FSS 518 
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FUTRA CO. 219 
СЯ ELECTRONICS 455 
GALAXY rinm 518 
GEOTEC 514 


GIMIX ING 282 

GRAFFCOM SYS. 57 

НАЕ COMPUTRONICS 291 

H&E COMPUTRONICS 203 
HANLEY ENGNAING 540, 541 
HAPPY HANDS 254 

HAYDEN BOOK CO INC 405 
HAYES MICROCOMP.PROD. 145 
HAYES MICROCOMP.PROD. 215 
HAYES MICROCOMP.PROD. 255 
HEATH COMPANY 113 

HEATH COMPANY 232, 233 
HERTZ CORP, THE 248 
HEWLETT-PACKARD 283 
HOUSTON INSTRUMENTS 223 
HOUSTON INSTRUMENTS 223 
HUNTINGTON COMPUTING 513 
LV 7 nnd 510 


IMPRINT SOFTWARE 514 

IMS INTERNATIONAL 7e 
INDEPENDENT BUS.SYS.INC 111 
INFOCOM,ING. 289 


{ММАС 437 

INNOVATIVE ELECT TECH 350 
зы CORP 120 

INTELLIGENT SYs CORP 177 
INTERACTIVE MICROWRE 427 


INTERTEC DATA SYS. 119 
alts Асай СО 343 


OTC 

IPEX INT'L. 358 

ITHACA INTERSYSTEMS B 
ITHACA INTERSYSTEMS 9 
JADE COMP.PROD. 521 

JADE COMP.PROD. 522, 523 
JAMEGO ELECTR. 528, 529 
JOR MICRODEVICES 534, 535 
JOE COMPUTER 520 

КАН SOFTWARE SYSTEMS 520 
KADAK PRODUCTS 466 
KENTERPRISE 516 

KIRBY ENG 520 

KERN PUBLISHING 443 
KIT-80 INC. 358 

KIT-80 IN 

KONAN Ч CORP 162 


KV 33 
LABORATORY MICROSYS. 506 
LEADING EDGE PROO СІП! 
LEO ELECTRONICS 268 
LIFEBOAT ASSOC. 205 
LIFEBOAT ASSOC. 275 
LIFEBOAT ASSOC. 408 
LITTLE. BROWN & COMP. 351 
LN X ENTERPRISES 1 INC. 391 


SEARCH 221 
LOGICAL D Aur 506 
LOGO COMP.SYS. 325 
LONG ISLGOMP GEN STORE 413 
LYBEN COMP.SYS. 204 
LYBEN COMP: ‘SYS. 512 
LYBEN COMP,SYS. 516 
MACROTRONICS 504 
MACROTRONICS 508 
MAGNOLIA MICROSYS, $08 
MARK OF THE UNICORN 123 
MARTIN DATA SYSTEMS 411 
MARYMAC INDUSTRIES 124 
MAXELL DATA PRODU 385 
MAYBERRY SYS.INC. 504 
MCGRAW-HILL BOOK CO. 433 
МСБ 248 
MEADE DATA SYS. 512 
MEDIA DISTRIBUTING 443 
MEMORY MERCHANT 105 
MERRIMACK SYSTEMS 570 
META МАРЕ THE 488 
METAVAN INC. 518 
M ENTERPRISES INC 441 


ICON 
MICRO AGE COMP. А” чы B5 
MICRO APPL GROU 
MICRO BUSIN 555 WORLD 113 
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MICRO DATA BASE SY5 287 
MICRO DECISIONWARE 262 
СЯО FOCUS m 
ICAO HOUSE 2 
MICRO MANAGEMENT SYS, 423 
MICRO МЕЗ $15. 4 
MICRO MINT 306 
MICRO PERIPHERAL CORP. 510 
MICRO PRO INT'L. 313 
MICRO WORKS, THE 176 
MICROACE 427 
MICROBYTE/EXT.PROCSS. 64 
MICROCOMP.TECH.INO. 213 
MICROMAIL 254 


MICROSETTE INC. 516 
MICRGSOFT (CPD) 25 
MICROSOFT (СРО 7 
M A 


CROTAX 
MICROTECH | EXPORTS 445 
MICROTEK INC. 295 
MID AMERICA MICRO MART 133 
рагом, WILSON 508 


500 

MILLER MICROCOMP SERV. 272 
MINI COMP.SUPPLIERS 419 
MIN! MICRO MART 287 

MIN! MICRO MART 319 

MIN] MICRO MART 453 

MINI MICRO MART 536 

MINI MICRO MART 527 


RT 539 
MORGAN PRODUCTS 307 
MORROW DESIGNS 157 
MORROW DESIGNS 200, 201 
MOUNTAIN COMPUTER 19 
MOUNTAIN SOFTWARE 18 
MOUNTAIN VIEW PRESS 345 
MSD 421 


MED 449 

MT MICROSYSTEMS 216, 217 
MTI,INC. 284 

MULTI BUSN.COMP.INC. 336 
NATIONAL DATA PROD. 340 
NATIONAL DATA PAOD. 455 
NCL САТА INC, 415 

NEBS 421 

NEC HOME ELECTRONICS 239 
МЕЕСО 311 

MET PROFIT COMP. 413 
NETRONICS 210, 212, 417 
NORTH AMER TECH 32 
NORTH AMER TECH 194 
NORTH STAR COMPUTERS 187 
NORTHEAST COMP SALES 437 
NORTHWEST COMPUTER 441 
NORTHWEST INSTR.SYS, 224 
NOVATION 245 

NRI SCHOOLS ELECTR.DIV. 321 
OASIS SYSTEMS 170 

OHIO SCIENTIFIC INSTR. СМ 
OKIDATA CORP. 401 

OLYMPIC SALES 407 


OMNI RESOURCES 238 
OMNITEC DATA 411 
OPTIMAL TECHNOLOGY 413 
ORACLE ELECTR. 504 
ORANG 


ORANGE MICRO 397 
OREGON SOFTWARE 202 
OREGON SOFTWARE 203 
ORION INSTRUMENTS БОВ 
ORTHOCODE GROUP 228 
OSBORNE COMPUTERS 33 
OSBORNE/MCGRAW-HIL!. 72, 73 
OSM COMPUTER 95 

OWENS А5506, 276, 2 
OXFORD OIVERSIFIEG « n 
PACIFIC COMP BRK, 468 
PACIFIC EXCHANGES 264 
PACIFIC EXCHANGES 298 
PACIFIC EXCHANGES 510 
PACIFIC EXCHANGES 514 
PACIFIC SOFTWARE 99 
PAGE DIGITAL 515 
PALOMAR COMP EQUIP. 499 
PAN AMERICAN ELEC ING. 220 

NEWSLETTER 407 


PERSONAL COMPUTERS 328 
PHASE ONE SYS.INC. 308 
PICKLES & TROUT 148 
PRAY CORP. s 
POLY PAKS 5 

POPULAR COMPUTING 257 
POWER ONE INC, 147 


PRIORITY СМЕ 530, 531 
PRIORITY ONE 532, 533 
FROGAAMMERS SFTW EX. 516 
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PUBLISHERS ВИНЕ 356 


PURCHASING АСЕМТ.ТНЕ 226 
PV SYSTEMS 518 


ARE 159 
QUASAR DATA PROD.INC. 171 
QUEST ELECTR. 505 
RACET COMPUTES 355 
RACET EM 355 
RADIO SHACK 4 
RADIO SHCK FANC. #7079 445 
АСЕ БАЛЫН 435 

SOFTWARE CO. 512 
RENAISSANCE TECHN. 328 
ROBOTICS AGE 431 


.P.C. TECH.INC. 439 
бөлене MACHINE Е 395 


373 SANTA SFTW.SERV. 236 
CORP А 


ICS 7 
SCOTTSDALE SYSTEMS 186 
LU ELECTR. 518 


EATTLE COMP PRODS 399 
SIERRA ОАТА SCIENCES 359 


Inquiry No. 
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SINCLAIR RESEARCH 168, 168 

SINGER CO. 327 

SLUDER 516 

SMOKE SIGNAL BROCSTS 103 

SMOKE SIGNAL BROCSTG 103 

SOFTWARE DISTRIBUTERS 381 

SOFTWARE SUPPLY CORP 804 
SOFTWARE TOOL WORKS 514 

SOLID STATE SALES 322 

SORCIM 265 


SORRENTO VALLEY ASSOC 297 
BOUT HERN COMP.SYS. 204 


S5 
STANDARD & POORS 237 
MICROSYS.INC. 252 


STANDARD M 
393 STATCOM CORP. 35 


STATIC FEE SYS 187 
STELLAR S'YS 


M5 180 
396 STRAWBERRY TREE COMP. 138 


SUBLOGIC 
SUNNY INT'L. 500 
SUPERBYTE 250 


SUPERSOFT 28, 125, 464 
399 SURVEYOR SUPPLY CO 441 
SYBEX 16 


inquiry No. 
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SYBEX 17 
SYNCHRO SOUND 234 
SYSTEM SOFTWARE 274 


S INC. 
SYSTEMS SUPPORT INC. 459 
32 SOFTWARE SYSTEMS 510 
TARBELL ELECTR. 428 
TECHNICAL SYS CONS 193 
TECMAR INO 403 
TELECON SYSTEMS 816 
TELEVIOEO INC 152, 153 
TELEVIDEO INC 225 
TERCER MEDIO 387 
TEXAS COMP.SYS. 457 
THUNDERWAHE 197 
TKS CORP, 2 


S. ROB 
UNITED CONTROLS 512 
UNITED SFTW.OF AMER. 273 
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420 "vr: Азар SYS. 77 


С. 514 
VAN? NOST RAND DENKEN 415 


423 VECTORE 


ELEC. 4 
VECTOR GRAPHICS 91 
VERBATIM CORP 161 


VIDEX 55 
VISTA COMPUTER CO 71 
VITAL INFORMATION 227 
VOICETEK 222 
VOTRAX 135 
WARRENS 409 
WASHINGTON COMP.SERV. 403 
WATERLOO DISTANCE 312 
WESTERN DIGITAL 425 
WESPER MICRO SYSTEMS 69 
WESTICO INC. 261, 508 
WESTWARE 75 
WICAT SYSTEMS 82, 03 
WILD HARE СОМР.ЗУ$. 259 
WINCHENDON GAP,THE 508 
WINTEK СОВР. 518 
WW COMPONENT SUPPLY 511 
X COMP 331 
ZENRAD (pedibns d 518 
ZIGGURAT SOFTWARE 518 
ZOBEX 247 


September BOMB Speaks Up 
Steve Ciarcia's article, "Build an 
| Unlimited-Vocabulary Speech Syn- 


BYTE's Ongoing Monitor Box 


Article / Page  Articie 


Robotwar 

The Coinless Arcade 

Build a Touch Tone Decoder for Remote 
Control! 

BYTE's Arcade: Olympic Decathion 
Missile Defense vs ABM 

Gorgon 

Commbat: A Tele-Game for Two 
aiphaSyntauri Music Synthesizer 


| thesizer,"" has captured first place in 


the September BOMB. Steve will 
receive the $100 prize. Second 
place goes to senior editor Gregg 


Author|s) 


Feigel 


ка. Williams for his article "'Tree 


Searching, Part 1: Basc Techni 
ques." Gregg is a staff editor and 
not entitled to the prize money. 
Third place goes to David Thomp- 
son for his review, “Тһе Big Board: 
A 280 System in Kit Form." 


Callamaras 
Stewart 
Levine, 
Mauchly 


Barden 
Williams 


Crawford 
Matuszek 


! 
2 
3 
4 
5 
ё 
7 
B 
9 


Cotor Computer from А to С. Make Your 
Color Computer "See" and "Feel" Better 
Battie of the Asteroids 

The Atari Tutorial, Part 4: Display-List 
interrupts 

How to Build a Maze 

Toward a Structured 6809 Assembly 
Language, Part 2: implementing a 
Structured Assembler 

MIKBUG and the TRS-80, Part 1: A Cross- 
Assembler for the Motorola 6800 

What Makes Computer Games Fun? 
Pascal-BO 

Computer Scrabble 

Generating Programs Automatically 
Starfighter 

Online Information Retrieval: Promise and 
Problems 

Handi-Wrlter, A Video Note Pad for the 


Physically Handicapped 


-8 


„ы 


Walker 


Labenski » 
Malone 

Archer 

Roehrig 

Jacobs 

Grammer 


Roberts 


Batie 
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Citcle 217 on inquiry card. 
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... SEEMS THE ONLY 
THING EXPANDABLE 
ABOUT MY COMPUTER 
IS THE LINE OF 
EMPLOYEES WAITING 
TO USE IT.” 


All too often, a srnall business will make a 
major investment in a computer system only to 
find out, a year or so later, that they have out- 
grown it, The computer can't keep up with the 


| need for more work stations, for more job func- 


tions, for more multi-user operations, and your 
initial investment is jeopardized. 

If you're a first time computer buyer you 
should know that system expandability is a big 
advantage of Ohio Scientific computer systems. 

A business can start with a modestly priced 
floppy disk based computer to handle many 
office functions. Later, as your business needs 
grow, you can easily and economically expand 
upward to our series of hard disk based com- 
puters, adding more users for accounts receiv- 
able, general ledger, payroll, inventory, word 
processing and much more. 

Don't catch yourself second guessing the 
computer you buy. We're convinced that the 
more you compare, the better we look. 

Ohio Scientific computer systems are sold by 
more than 400 dealers nationwide. For the one 
near you, call 1-800-321-6850 toll free. 


Uno 5 SCIENTIFIC 


AYACC^! Company 
1333. SOUTH CHILUCOTHE ROAD 
AURORA, OH 44202 • (216) 831-5600 


The expandable small business computer 


Gircla 310 an inquiry card. 


